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NO EXCESS BAGGAGE HERE 


machine 


}* ADWEIGHT IN A 


“part is just so much excess 





( A eG, Of 
TWh |||) baggage, and its elimination 
|| contributes directly to the im- 

proved efficiency of the machine. 

W eight reduction is a com- 

mon result of using forged parts. 

[n the first place, the process of 

forging kneads the fibres into a dense, sinewy 
mass of concentrated strength. Controlled 
erain flow and metal distribution insure extra 


stamina at points of greatest stress and strain. 


Forging Division of 


PHOENIX MANUFACTURING COMPANY 


CATASAUQUA 7< 


Se 
ROE 


PENNSYLVANIA 


Consequently, drop-forgings can usually 
made with lighter sectional thicknesses witii- 
out any sacrifice of strength. 

The advantages of Forgings by Phoenix 
have contributed greatly to the efficiency and 
durability of many types of equipment now 
used by our armed forces. And they can be of 
equal value when applied to your postwar 
products. A Phoenix engineer will be glad to 
discuss your problems with you and give 
you the benefit of his experience without 


obligation. 


forgings 4 
PHOENIX 
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here will not always be a “Production Front”... . Surplus materials and 


plant capacity suggest civilian ‘goods output. . 
transportation, power, etc., and don't leave industry flexible. . . 


.. Yes, but c. g. take labor, 


model idea is out.... We dip into meagre stock pile for tin. 


»pper fairly bursts out of the storehouses. . 
> Enough copper for world for four years. Labor 


>" S 
. . 
: 4 


een overdrawn. 


“Victory” 

. . Declining prices reflect 

7 horta re”? 

Disabled soldiers will augment labor Out put 


of standard weapons drops while specialties rise... . Here’s a new fish story. 
['hirteen million tons represents: (1) Our 1943 alloy steel output; (2) 


Japan’s total steel capacity. 


Many workers must be re-trained for peace... . Post-war auto plans more 
conservative... . Will steel landing mats rust? .. . Let's get tin from some 


Sea organism. 
people talk on aluminum. 


. Consider the high-speed X-ray tube. 


Aluminum 


Twilight Production Zone is Developing 


One of these days—we hope soon 
—the war will be over and we will 
bid goodbye to the “Production 
Front.” There will no longer be a 
“front” in the military sense, and 
we will have to re-title this depart- 
ment. That thought occurs to us be- 
cause of the present trend to pro- 
duce more civilian goods with our 
surplus materials, plant capacity and 
here and there idle labor. 

“Don’t think about large scale ci- 
Vilian goods manufacture until the 
invasion of Western Europe is an 
assured success,” Henry A. Dinegar, 
director, Durable Goods and Prod- 
ucts Div., Office of Civilian Require- 
ments, WPB, told us recently. “Even 
When Hitler js completely licked, au- 
tomobiles, refrigerators, etc. will not 
be produced in unlimited quantities. 
Look for nothing more than mere 
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easing of civilian restrictions and no 
outright generosity until Japan is 
beaten.” 


“Victory” Models are Doubtful 

Neither will we have “Victory” or 
composite models of typewriters, 
washing machines, etc. to tide us over 
during the twilight zone era, Mr. 
Dinegar told us. Such models would 
be an entirely new product, and 
would need a new set of tools, dies, 
jigs and fixtures. 

No, the policy will be to let a few 
well-established manufacturers pro 
duce their last regular models, letting 
all manufacturers somehow share in 
distribution and sales. The twilight 
automobile will not be one stripped 
of all modern accessories, but rather 
one of the complete 1941 or 1942 
models. 



























by Harold A. Knight 


News Editor 


True, by now we have enough 
raw materials for extensive civilian 
goods manufacture, but such manu 
facture would drain manufacturing 


manpower, absorb electric power 
take S} xamC i overcrowd L tha »pOl 
tation, require scarce compon nt 


parts, and occupy manpower in sales 
and service that should be devoted to 
war goods. 

In concluding, Mr. Dinegar 
(rhymes with vinegar) said: ‘The 
Office of Civilian Requirements 
stands guard against vital shortages 
on the home front. We do not b 
lieve that civilians should sufter just 
to make them realize that a war is 


on,” 


Tin is Chief Supply Worry 

As to supplies of metals, there is 
only one that wrinkles brows with 
worry. That is tin. We produce in 
Texas 20,000 tons monthly, import 
17,000 tons from Africa. But our 
consumption is 45,000 tons monthly, 
meaning that we must dip into our 
Metals Reserve Corp. stockpile of 
100,000 tons to the tune of 8,000 
tons monthly 

Copper is a much different story 
Here we produce 100,000 tons 
monthly, import 50,000 tons, having 
a stockpile of 250,000 tons or more. 
But we are not quite using up our 
home production, let alone imports 

Reflecting more abundant supplies, 
the market price situation comes into 
the picture for the first time in many 
months. Definite price reductions 
have taken place in malleable pig 
iron, mercury, certain forms of scrap 
copper, and with market weakness 
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apparent where no clear cut reduc- 
tions have taken place, such as con- 
crete reinforcing bars. 2 

Such reductions speak eloquently 
of ample supplies. Only one item 
has advanced—coke, by 50 cents per 
ton in the East. 

In fact, surpluses are more of a 
worry to many than were scarcities 
on Pearl Harbor Day. “If at the 
end of the war, every copper mine 
in the world were to be shut down 
tight, the supply of already-mined 
copper would be ample to meet the 
world’s requirements for four years,”’ 
states the January issue of Mining 
and Metallurgy, quoting an official 
of a large copper mining company. 


Labor “Shortage” Partly a Bugaboo 

All along we have maintained that 
the labor shortage would adjust it- 
self as well as the base materials 
shortage. We pointed out before 
that the Steel Corporation has been 
making higher production records 
with less and less labor. 

Recently, George H. Bucher, presi- 
dent of Westinghouse, summed it up 
well: “In our opinion, the acute 
shortage of labor the country over has 
passed, except in a few isolated cases. 
As plants become more familiar with 
the war equipment they are produc- 
ing, they will find they can turn it 
out with less labor, which should re- 
lease men for work that is still ex- 
panding.”’ 

The number of areas in which 
there are critical labor shortages con- 
tinues to drop. More and more dis- 
abled veterans are coming back to 
plants, useful not only as productive 
units, but as a morale-builder for fel- 
low workers. 

Stephen Sheridan, War Manpower 
Commission representative at New 
York, tells how plant jobs are being 
analyzed to see how many human 
faculties are really needed to operate 
machines. Many a machine, for in- 
stance, takes but one eye and a right 
hand, say—ideal for a _ disabled 
soldier. 


Surplus of Standard Weapons 
Now as to the production of 2000 
major items of war equipment and 
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their half million components, our 
standard weapons and ammunition 
tend to decline in output, as is na- 
tural for our standard items, with 
emphasis now on specialties guch as 
landing barges, foreign country occu- 
pational equipment of a civil nature, 














Germany's Metals 

For the first time in this war 
Germany seems seriously short 
of metals. The decree went 
out in late January that all of 
Belgium’s church bells must be 
torn down and contributed as 
bronze to German ordnance 
plants. This is the second time 
in a generation that Belgium's 
bells have been requisitioned— 
| fst for the Kaiser's Kultur’ 
and now for Hitler's “New Or- 
der.’ Hitler counts on 3000 
tons of bronze from them. 

Germans are truly missing 
the metal works products from 
the Ukraine. North Africa 
and Sicily disappeared long ago 
as sources of metallic minerals. 
Chromite is a more uncertain 
supply as Turkey leans toward 
the Allies. Remaining supplies 
| o f Russian manganese are small 
and chances of mote seem nil. 
Sweden is a more reluctant 
supplier of iron ore, etc. The 
Nazis are shy of chromium, 
nickel and molybdenum. 

Germany's metal supply can 
be learned in large measure 
from captured equipment. 
Even in the early part of the 
war, when metals were more 
plentiful, welding was inferior, 
beads breaking away from par- 
ent metal. The new German 
tanks are not equal to earlier 
models, partly because of infe- 
rior steel, and partly due to 




















/ | 
| poor welding. | 
| | 





as well as airplanes, heavy trucks, 
radio and Radar. 

Because of the “fluidity of war,” 
as Maj.-Gen. L. H. Campbell, Jr. 
calls it, the emphasis may change 








several times yet before Tokyo is a 
“city that was.” 


Astronomical Figures and Fishes 

Speaking of the astronomical fig- 
ures of war production, K. T. Keller, 
president of Chrysler Corp., recently 
told us the following story: Two 
big businessmen, with whom fishing 
is more of a fetish than is business, 
met in February and merely talked 
about what it was then unseasonal 
to do. 

“Jack, I was fishing off Boston last 
September and caught a cod weigh- 
ing 268 lbs.—they told me it was the 
biggest cod ever caught.” 

“Well, Bill,” said the other, as 
he puckered up his lips preparatory 
to a tall one, ‘I was fishing off Barne- 
gate in August. Something hit my 
bait. I struggled for two hours, only 
to reel in a huge marine light, still 
burning.” 

“Say, Jack,” put in Bill with a 
bargaining tone, “I'll knock 250 ibs. 
off my fish if you'll blow out your 
light.” 

Even our British allies can smile in 
wartime. We hate to inflict a pun, 
yet mirroring life as we find it is our 
mission. A London news photo 
showed women war workers in bath- 
ing suits, basking before sun ] nps 
between shifts. The caption: “Here 
absenteeism is cut to its barest mini- 
mum.” 


The Unlucky Number 

Within 24 hr. a significant figure 
from two unrelated sources has struck 
our consciousness. The figure is 13,- 
000,000, It stands for Japan's pres 
ent total steel-making capacity, and 
for alloy steel production in the 
United States for 1943. 

That figure for Japan’s capacity is 
the estimate of Charles M. Parker, 
American Iron & Steel Institute, in 
his book, ‘‘Steel in Action.” At Peat 
Harbor it was understood that 
Japan’s capacity was 8,000,000 tons. 
More recently we ran across an estt 
mate of 16,000,000 tons, but we took 
little stock in it because of supple 
mentary statements that did not make 
sense to us. 

Our exact alloy steel output w4 
13,116,000 tons, a 14% rise from 
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the preceding record of 11,526,000 
tons in 1942, according to the Steel 
Institute. 

We are confident that the figure 
13 will prove unlucky for Japan, but 
lucky for us. 


Re-Training Workers for Peace 


Training peace-time workers for 
munitions making was quite uni- 
versal and generally known and ac- 
cepted as a fact. Now it has been 
suggested that in several industries 
there will be required a post-war re- 
training program, so that workmen 

n relearn certain techniques ac- 
quired and maintained only through 
constant application. 

Among these can be included such 
processes as porcelain enameling, 
plating and synthetic finishes along 
wih such allied occupations as 
polishing, buffing and_ spraying, 
states H. W. Arlin, manager of the 
in ‘ustrial Relations Dept., Mansfield, 
Obio plant of Westinghouse. 

such operations as the proper mix- 
ing of enamels, preparation and 
cleansing of materials, proper appli- 
cation of spraying of enamel, rim- 
ming and wiping, proper burning, 
care and handling of parts—all must 
be relearned by employees formerly 
engaged in this work. 

Again, there are tool and die mak- 
ets, but apprentice training has prac- 
tically stopped because of the de- 
mand for young men for the armed 
services. Industry has been forced 
to depend largely upon single pur- 
pose training instead of the training 
of all-around machinists. But it is 
the latter who are needed for the 
building of tools and dies. 

To get back to the enamelers and 
platers, the violin maestro must al- 
ways keep his touch by constantly 
fingering his strings.. Even the pic- 
colo player must retain his lip pucker, 
Or embouchure, as our friend Tom 

Lippert, he of the verbose verbosity, 
Would say it. There is nothing novel 
in the situation. 


“trata” Less Harsh than “Mistake” 


We have heard where certain edi- 
tots were accused of purposely mak- 
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ing mistakes for one or two reasons: 
(1) So they will get letters from 
readers, since readers seldom pass out 
bouquets; and (2) to help them fill 
up space by correcting the error of 
the previous issue. 

But in our case it was a case of 
“errata” when we said that “Vitalli- 
um” is chiefly nickel and molyb- 
denum. The truth, of course, is that 
it is cobalt, chromium and molyb- 
denum (65-30-5). 








Bo Peep 194? 


by V. M. McConnell 


[News items: Willys-Overland 
| Motors, Inc. has perfected 
plans for 36 civilian post-war 
uses for the jeep. 
| them are farm vehicles for 
| plowing, harrowing, cultivat- | 
ing, stump removal, herding, | 
carrying, towing and power | 
unit; mosquito and insect con- | 
| 


Among 


trol, spraying, etc.} 











Little Bo Peep, 
Who lost her sheep 
When she fell asleep 
In the clover, 

Will ride a jeep 

To attend her sheep 
When the dog-gone 
War is over. 























That Post-War Auto Again 


Savings in weight over previously 
used materials, reductions in cost de- 
spite the higher cost per pound of 
the materials (achieved by reducing 
fabricating costs), a passenger car 
body molded with canvas plies, en- 
gineered plywood panels of astound- 


ing strength, vast improvements in 
ignition harness insulation, and 
greater dielectric strengths of igni- 
tion parts were among the topics of 
talk-talk at the recent annual meet- 
ing of the Society of Automotive En- 
gineers at Detroit. 


It was predicted that within three 
years of V-day aluminum parts will 
be used widely in the automobile. 
A large supply of secondary alumi- 
num at 5 cents per lb. will put alumi- 
num alloy castings in the same price 
brackets as iron castings. At least 
500 Ib. of aluminum will be placed 
in each of 3,000,000 vehicles yearly. 

The prophets were less hopeful of 
magnesium in various forms because 
of high cost. As for the present, 
the sprayed metal process holds most 
promise for brake drum reclamation 
For light and duty, re 
claimed drums are practically as satis- 
factory as replacements. Worn or 
damaged engine valves are taken out 
of scrap bins, cleaned is. an electro- 
lytic bath, examined microscopically 
for flaws, whereupon damaged metal 
is ground away and new sections 
welded in. 


medium 


Some synthetic rubbers are superior 
to natural rubber for engine mount 
ings and bushings, axle bumpers, fan 
belts and radiator and brake hose. 


As to fuels, gasoline octane num- 
bers will not climb much above 90 
(ASTM) level by 1960. Forced out- 
put of higher octane fuels, necessary 
during war, would be willful waste 
of 9,000,000 bbl. of crude oil yearly. 


In the future, we must measure 
transportation miles per barrel of 
crude instead of per gasoline, as dur- 
ing more halcyon days of the past. 


But Will Steel Landing Mats Rust? 


Steel landing mats for airfield run- 
ways are called “one of the most 
outstanding developments of the 
war” by Gen. Henry H. Arnold, Air 
Forces commander. About 175, 
000,000 sq. ft. of steel mats have 
been sent to combat theaters and 
300,000,000 sq. ft. more are on or- 
der for 1944. 


We asked Walter E. Irving, presi- 
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dent of Irving Subway Grating Co., 
Inc., Long Island City, whether all 
this talk of post-war uses for drive- 
ways, private air fields, etc. is the 
real McCoy. Aren't such mats sub- 
ject to extreme corrosion? we asked. 
He replied: on 

“The first open mesh steel floor in 
the world was that on the University 
Bridge in Seattle in 1932, and opened 
to traffic in April, 1933. It had not 
yet been repainted on its tenth anni- 
versary, writes City Engineer Charles 
Wartelle. 


“Permanent runways on_ the 
ground is a different proposition. We 
have never thought of them except 
as filled with a rust-protecting mastic. 
You may have heard of our test 
roadway in Darien, Conn., similarly 
filled; and we had one here for over 
14 years. This was taken off the 
ground two years ago, when the city 
wanted to pave the street. Knock- 
ing out the mastic (just good sand 
and road oil), we found everything 
as bright as the day it was filled.” 


Metals from Sea Organisms 


An expert vegetable gardener in 
our home town can tell when his 
soil is acid by the types of weeds 
that flourish there. Thus, sorrel 
grows in best profusion in acidity. 
By the same reasoning, prospectors 
often locate valuable metals, such as 
copper and gold, by the type of vege- 
tation growing on the top soil. 

“Biological Mining’’ 1s an interest- 
ing topic in the Industrial Bulletin 
of Arthur D. Little, Inc. for October. 
Large deposits of manganese on 
ocean floors may be the remains of 
animal organisms that had manga- 
nese instead of iron in their tissues. 


Skeletons of many diatoms are 
finely divided pure silica. Oyster 
shells are pure calcium carbonate. 
Vanadium is concentrated in some 
organisms with Latin names. The 
blue blood of lobsters is due to cop- 
per instead of iron. Arsenic is 
found in several crustaceans. Seleni- 
um is inherent in one animal. 


The metallurgist of the future, in 
concocting an alloy, may take 67 
radiolarians, add 6 ascidians and 4 
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holothurians, and throw into the elec- 
tric furnace. Before pouring, 11/, 
astragalus pectinata will be tossed in 
for purification, the resulting metal 
being equivalent to N.E. steels. 


But we have been digressing Ca- 
priciously. To return ‘to the Little 
bulletin, it concludes: ‘Millions may 
be awaiting the biologist who de- 
velops a seaweed, which likewise 
uses gold in its tissues. A sea or- 
ganism that concentrates tin would 
be of more intrinsic value today. 
There is a species of yellow violet 
that grows only where it can get tin.” 


More Costly Than the World War 


What is it that costs more to: run 
than the whole World War, uses 
more power than the city of St. Louis, 
and has a life of only five ten 
thousandths of a second? The 
answer to this $64 question is: a 
high speed X-ray tube produced by 
Westinghouse. 

Far from being a useless and ex- 
travagant laboratory curiosity, it is a 


practical tool used in industry. The 


secret, of course, is in the extremely 
short time during which the tube op- 
erates for any One picture or series 
of pictures, 

The time, is usually from one-tenth 
to one micro-second (a millionth of 
a sec.), but: may be.extended to 20 
micro-seconds for."‘slow” subjects. 


While many of the applications are 
shrouded in wartime mystery, it may 
be revealed that the apparatus is be- 
ing used to study the progress of pro- 
jectiles in the bore of a gun, and in 
penetrating armor plate. It also 
offers possibilities for the study of 
moving machinery, examination of 
spotwelding, and in many other 
fields. 


Uses of the apparatus were illus- 
trated at the January meeting of the 
Metropolitan New York Section, 
American Industrial Radium and X- 
Ray Society. Dr. Charles M. Slack, 
associate research director of West- 
inghouse Lamp Division, J, M, Con- 
stable, of Westinghouse X-Ray Di- 
vision, and Edward Thilo, of Frank- 
ford Arsenal, Philadelphia, were the 


speakers. 





Aluminum People Talk on Aluminum 


Although our high grade alumi- 
num ores would last only two or 
three years if used exclusively at the 
present rate, America will not have 
to face an immediate shortage of this 
raw material. C. C, Carr, director 
of public relations for Aluminum 
Company of America, gave some 
comforting figures at the Aluminum 
Research Laboratories’ Twenty-fifth 
Anniversary celebration at New Ken- 
sington, Pa. 

A lime-soda sinter process, now in 
operation, can be used to work the 
lower grade ores found in abundance 
in Arkansas, or to rework material 
from which a high percentage of the 
metal content has already been re 
moved. 

The Bayer process, as now used 
extracts about 70% of the aluminu 
from high-grade ores, leaving about 
30% to be obtained by some othe: 
means. Mr. Carr stated that his com- 
pany was now recovering about 70% 
of this remainder, giving a total yield 
of over 90%. 

Pointing out that 75% of the 
weight of most airplanes is alumi 
num, Mr. Carr expressed his belief 
in the future of the metal. Several 
other products have already been pro- 
duced in aluminum, in preparation 
for the post-war markets. The in- 
dustry, which ten years ago gave em- 
ployment, directly and indirectly, to 
200,000 workers, now employs 200,- 
000 directly, and probably two of 
three millions indirectly. 

Three factors in the picture for 
post-war aluminum are lower price— 
the price has been reduced during 
the war; more workmen are familiar 
with the working of the metal; and 
several sources of supply are now 
available to the purchaser. 

Dr. Francis C. Frary, director of 
research for the company, in recetv- 
ing the Twenty-five Year Awatd 
from Roy A. Hunt, the company’s 
president, outlined the studies made 
of suggested processes for preparing 
aluminum, and for making it cheap- 
er, stronger and more usable. Much 
of this work, done years ‘ago, had 
made. possible the wartime aircraft 
program. 
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“Reversion’’ of War Plants 


There ate considerable speculation and varying 
inions as to the disposition of many of the plants 
working on war contracts and turning out fab 
us quantities of war material. In the early stages 
the war the conversion of many plants, such as the 
tomobile and others, was a problem. Many of them 
e converted over-night, so to speak. The story of 
is overnight conversion has certainly been one 
the most stirring chapters in American industrial 
Ory. 
‘here is, however,’ another and perhaps an even 
ter story yet to be written—the “reversion” of 
plants to peacetime products. In this case much 
depend on the industry involved. Reversion 
lems- iti the metal industries will vary widely 


Aluminum and magnesium will contrast strongly 


with some of the other metals. But the importance 
of rapid reversion, or re-conversion, will be as 
sistent as in the case of conversion for defense and 
war. The scarcity of many civilian products formerly 
made will result in a very large demand for them 
and the problem of employment for those returning 
from the war and from war plants will be another 
incentive for quick conversion back to peace time. 
There is every reason to believe that the reversion 
at the end of the war will be just as rapid in most 
cases as was the conversion in the early stages of the 
war. American industry accomplished a monumental 
task in conversion— 
job after the war. 


it will be equal to the reversion 


E.F.C 


Super-Duper Mass Production 


Uhroughout the‘ machine age, which is contained 
in the past century, there have been periodic fears 
lest machinery do away with the need for labor and 
cause drastic unempléyment. ~ However, mass pro- 
duction has never proved the bugaboo which it had 
often been painted. Somehow machinery begot more 
machinery and also mofe*employment. The auto- 
mobile industry has been a good example of how 
mass production has created jobs for millions. It 
gave birth to many auxiliary jobs, such as making road 
building machinery. It pyramided employment and 
its beneficial influence spread throughout all industry. 

Yet one wonders if at last machinery is not about 
to catch up with all the dire predictions made these 
many years. Will it not at last prove the Frank- 


enstein monster that destroys its cteator? 


FEBRUARY, 





During the past two years mass production has 
become super-duper. Nine out of ten win-the-war 
ideas in industrial plants have promoted faster pro- 
duction. Multiple operations have supplanted single 
strokes. Side line operations have been incorporated 
in the main production line. Thousands of opera- 
tions have been speeded up 50 to 500 per cent. 
Cash awards and medals have gone to the workman 
whose ideas led to greater output. It goes without 
saying that practically all war techniques will carry 
over to peace. 

With 10,000,000 fighting men coming back to 
civilian life and with our accelerated production 
techniques, how on earth can we consume all the 
products of the plants? Will plants be able to work 
more than three months out of each year? 
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Are Coming Out of the Ground 


l'rom the ore ranges, the coal fields, 
and the limestone beds are coming 
vast quantities of blended iron ore, 
coking coal, and purest limestone — 
the principal ingredients for making 
steel, the “‘master metal’’ in both 
peace and war. 

Today this steel must all go into 
the production of the materiel of 
war, but tomorrow, when Victory is 
ours, finer things will come to us from 
out of the ground because of im- 


provements now being made in steel. 


Inland metallurgists are constantly 
testing and re-testing, melting «nd 
re-melting, adding one element «nd 
taking away another—always seck- 
ing for something better. Already 
they have contributed many new 
methods and new steels to produe- 
tion for war. 

These, and the newer methods and 
Inland steels that are sure to come 
from continued intensive research, 
will help you meet the needs of 


America at peace. 





INLAND STEEL COMPANY 


38 South Dearborn Street, Chicago 3, Illinois 


Milwaukee - Detroit - St. Paul -. St. Louis 


Cincinnati «+ New York 


- Kansas. City 











Deal 


Of course at first there will be a starved public 
to satisfy. Again, a large share of the so-called civi- 
lized world has been demolished by war and will 
have to be built up. 

Yes, but what then? In our imagination we see 
two somewhat new and novel possibilities of addi- 
tional consumption. The first is a consumption out- 
side of the United States. Our soldiers have been 
all over the world, in ome sense as missionaries. 
Natives who have helped unload our jeeps in the 
South Pacific have secured a broader horizon and 
may want the modern utilities. If we restore Man- 


churia, Korea, etc. to China, we will have a hand 
in modernizing them. All backward countries may 
in part be elevated to a more average level. 

Now as to home consumption, the progressive 
industrial plant is quick to scrap the only slightly 
obsolete equipment and put in more modern equip- 
ment. Why can’t the average consumer work on the 
same principle? Won't our own standard of living 
have risen in the same accelerated pace as our war 
industry? Won't we discard the old refrigerators, 
heating plants, vacuum cleaners, etc. and buy the new 
streamlined post-war equipment ? —H. A. K. 


The Engineer in the Community 


Technically trained men can make valuable coa- 
tributions to the civic affairs of their own com- 
nunities, especially in such problems as require their 
pecial knowledge for solution, The thought that 
chnical men should not confine their activities to 

itely professional employment was the central theme 

-an address by Dr. Du Bois accepting the Perkin 

edal for outstanding achievement in chemistry. 

Taking as his subject ‘The Chemist Steps out of 

Laboratory,’ Dr. Gaston F. Du Bois, senior vice 

sident of Monsanto Chemical Co., called for a 

te active participation in governmental affairs by 

rineers and other technicians. “Men trained as 
ineers have played too little part in the affairs of 
ernment,” he said, and urged that they had not 

the right, but an obligation to assume their 


share in the duties of government. There are many 
civic problems to the solution of which the special 
knowledge of the engineer can contribute, and the 
government would be responsive to suggestions from 
such groups. He mentioned such things as smoke 
abatement, to which he had made important efforts 
in his home city, St. Louis. 

It seems obvious that in a society whose achieve- 
ments are very largely based upon technical prog. 
ress the men with special technical skills can make 
a special contribution to civic affairs. There is no 
reason why the engineer should not hold as dis- 
tinguished a position in the community life and its 
social scale as the physician, lawyer, or other pro- 
fessional man, and it is gratifying to see this atti- 
tude becoming more general. —K. R 


How to be a Great Technical Society 


truly unique honor has been recently conferred 
1e Ordnance Department on the Society of Auto- 
ve Engineers—the presentation to the Society of 
Department’s Distinguished Service Award “in 
nition of outstanding and meritorious engineer- 
ing advisory services in war and peace; in design, 
manufacture and maintenance of ordnance matériel.” 
Chis award is the first of its kind ever presented 
to any engineering society and is richly deserved. It 
is the best justification, if any were needed, of ad- 
herence by a technical society to a policy and pro- 
gram that put service to the Nation and to its pro- 
fessional field far ahead of self-aggrandizement, pro- 
motion and the enlargement of its treasury beyond 
necessity. It is on-the-record proof that a society's 
headquarters staff can better serve the ends of Victory 
by quietly and efficiently devoting its energies to the 
solution of specific and vital technical problems 
through committee action on a mass scale than by any 
other means. 
A technical society can do many things in its zeal 
for growth and influence that may in time nullify its 
actual contributions and ruin its prestige. S.A.E. has 
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carefully avoided these practices and pitfalls. It does 
not, for example, seek new members just to add to 
the Society's size, and is interested in intensively de 
veloping only its own clearly-defined field; it does 
not eye what may appear to be greener pastures close 
by as possible additions to its scope. 

As an editor of an engineering magazine we natu- 
tally are sensitive to the publishing policies of other 
technical journals. For S.A.E. Journal we have 
nothing but the highest praise. In using the limited 
paper supply made available to it, the Society has 
considered the maintenance of its editorial services to 
its members of greater importance than the unre- 
strained expansion of advertising volume in its maga- 
zine. 

In short the S.A.E. in all its projects has put en- 
gineering service above profit. The receipt of the 
Ordnance Department's unique award demonstrates 
that this policy contains the elements of greatness 
and is recognized as such. It is, indeed, a policy 
that could well be emulated by those few technical 
societies who may now be moving in a somewha 
different direction. —F.P.P 
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at the far end. The arc shaped strips at the tan 
in place, the doors are closed. 


Rapid Anodizing and 
Painting of Aircraft Parts sy weescer cause 


[he practice and equipment for 5S peeding- up the 
finishing of aircraft parts described in this article 
include some interesting innovations, especially the 
extent of mechanization. —Ihe Editors 


APID AND EFFECTIVE anodizing and subsequent 

spray painting of aluminum parts for Avenger 

planes is accomplished by a simple but well- 
mechanized set-up in the plant of Eastern Aircraft, 
Trenton Division, General Motors Corp., Trenton, 
N. J. The parts treated range in size from several 
feet over-all to a few inches in maximum dimensions. 
Those of the smaller sizes are received by the ano 
dizing department largely via overhead monorail 
carriers and the larger parts on lift tracks. After 


being checked in and ‘inspected. the parts are ready 
for racking. 
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lowered into the degreaser tank by the crane operat 


A rack loaded with both long and short parts st 
edges help to guide the rack as it is lowered. Wh: 
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Handling Equipment 


It is necessary, of course, to employ aluminum sup- 
ports, chiefly of the coiled spring type, and these 
are subjected to anodizing along with the parts. As 
the anodic coating is a non- conductor, it is necessary 
to strip the supports used in previous batches be- 
fore they can be applied again. This is done by 
dipping them in a solution containing 4 to 6 0% 
per gal. of trisodiumphosphate heated to a tempefa- 
ture of 160 to 180 deg. F. until good gassing te 
sults, the time averaging about 15 sec. Strip pping 
is followed by rinsing in hot water. This tre tment 
does not leave the supports bright but the an ized 
coating is removed and a good electrical contact 
with the parts subsequently held results, chemical at- 
tack on the support being slight. 
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Girls do the stripping and the subsequent rack- 
ing, the latter on benches equipped with central 
wooden rails which hold a supply of the aluminum 
spring racks where tney are easily reached. It is 
a simple matter to spread the spring coils enough to 
receive and grip the parts. The opposite end of the 
wire forming the support is hooked for hanging 
on large master aluminum racks which carry the parts 
through cleaning, anodizing, rinsing, and a subse- 
uent drying operation. Master racks are some 12 
t. in length. Longitudinals are aluminum channels 
and between these are transverse bars at about 6-in. 
intervals forming a grid from which the work is 
hung. An average load has about 600 sq. ft. of 
surface to be anodized. Parts too long (over 65 in.) 
for hanging from one end are placed horizontally and 
have two supports. All spring racks must make good 
electrical contact both with the parts and with the 
master overhead rack. 

While loading, the master racks rest on a support 
at each end and about 7 ft. above the floor so that 
gitls who do the loading can walk underneath and 
still reach the transverse: bars. After the master 
racks are loaded they are handled by a 1000-Ib. over- 
head crane controlled frem the floor. This crane 
has a carrier which supports the rack from four 
.00ks attached near each corner. 

After shifting over the degreaser tank, the cover 
f the latter is raised and the load lowered into the 

ichlorethylene vapor where the parts remain for 
; to 5 min. during which they attain vapor tem- 
erature. If the parts are unusually greasy, they are 
prayed with liquid solvent from a nozzle served by a 
ump. Otherwise, vapor cleaning is inadequate. 

his cleaning makes the parts ready for anodizing 
1d the loaded rack is shifted into the anodizing 
ik 


A load of degreased parts entering the anodizing 

tank. The tapered blocks on the under side of the 

rack channels make electric contact with sockets 
joined to bus bars. 


Anodizing 


On the under face of each longitudinal of the 
master rack are three tapered contact blocks which 
come to rest in sockets connected to the copper 
bus bars. When in position, the voltage is raised 
in about 10 min. to 40 volts and then is held con- 
stant for 30 min. as anodizing proceeds. This po- 


tential results in a current of 114 to 3 amp. per sq. 
ft. 


erators loading the anodizing rack as it is supported overhead. The rack as well as the supports are 
of aluminum. 








A standard chromic acid bath is employed in the 
4000-gal. tank which is glass lined, but has a vit- 
reous brick bottom. The solution is constantly cir- 
culated by pumps at the rate of 3500 gal. an hour 
through one of a pair of external heat exchangers, 
flowing in at the top and out at the bottom of the 
tank: By this means, the temperature is held at 95 
deg. F., plus or minus 4 deg., by action of auto- 
matic thermostatic valves. Steam is used for heat- 
ing and tap water for cooling in the exchangers. 
Cooling is required because the current flow would 
otherwise overheat the bath. 


Spray-Painting 


Upon completion of anodizing the loaded rack 
is shifted to a tank in which the parts are rinsed 
by water at 160 to 180 deg. F. for 2 to 3 min. 
The next shift is into a dry tank having at each 
end a steam-fed unit heater from which hot air is 
discharged to dry the load. When dry, the load, 
still on the rack, is shifted onto fixed supports for 
unracking the anodized parts, an operation per- 
formed by women. The parts are laid on benches 
and, after inspection for cracks, they are ready for 


spraying. 


Stripping (upper left) of the anodized coating from the coiled wire supports is done by a 15-sec. dip in the 


trisodiumphosphate solution in these tanks. 


Unloading parts (upper right) which have been anodized, 


rinsed and dried and are ready, after inspection, for spraying with the primer. 


After they are sprayed, a woven wire belt (below) carries the parts under a bank of infra-red lamps for 
drying the primer. The return belt, stripped of paint, is seen at the lower level. 
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raying zinc chromate primer on anodized parts as they are advanced on a woven wire belt. <A water 
curtain catches the excess spray. 


This spraying is done by women using zinc-chro- 
mate primer as the parts are advanced through spray 


booths on woven wire belt conveyors. Anodized 
parts are laid on the belt as they pass inspection. 
After spraying one side, the parts pass under a 
bank of infra-red lamps which dry the primer. The 
parts are turmed over before they enter the next 
spray booth. Each booth has a water curtain to 
catch excess spray. After passing through the sec- 
ond spray booth and under a second heater bank of 
lamps, the parts are unloaded for delivery to as- 
sembly departments or stock rooms. 
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Since the woven wire belt receives some of the 
spray, it is passed through a stripping tank as the 
unloaded side returns at low level. The stripping 
solution contains 6 oz. per gal. of caustic soda. 

Virtually the entire operation is handled by women. 
As the parts are aluminum, they are light and al- 
most the only manual handling is in loading and 
unloading conveyors and racks which are power 
actuated. Solutions are handled and their temper 
ature controlled automatically. Electrical control 
of the anodizing is also automatic, requiring only 
occasional supervision by technical personnel. 





























— Effect of Segregation 


University of Illinois, 





For the manufacture of certain munitions (whose 
nature we are not permitted to disclose) it is essential 
to use SAE 4150 steel and to know its hardenability. 
The authors point out that the bhardenability at the 
center of 4150 bar stock may be different than that 
at the surface, demonstrate that this anomalous center 
behavior is due to segregation and suggests beat- 
Healing ana festing practices to minimize its effects. 


—The Editors 


N THE MANUFACTURE of cylindrical articles, with 
a diameter of approximately 2.25 in., from S.A.E 
i] center 
hardness of Rockwell C 54 to 55 to meet the service 
conditions imposed upon the steel. The heat treat- 
ment was based upon Jominy hardenability specimens 
which had been prepared by machining the 234-in. 


bar stock down to the 1-in. Jominy specimen size. 


- , 
el. it was found desirable to have a 


Hardenability of 4150 Steel 


By H.L. WALKER, E. J. ECKEL, J. HINO and F. H. MUELLER 


Professor, Instructor and Graduate Asst. in Metallurgical Engineering, respectively, 
Urbana, Ill., and Director of Research and Development, Mueller Co., 






Decatur, Lil. 






The results of the heat treatment of different heats 
of steel from the same manufacturer or from dif- 
ferent manufacturers did not always correlate well 
with the results of the Jominy hardenability test. 
Some heats would attain a hardness at the center as 
predicted, while other heats would show considerable 
variations in individual hardness readings toward 
the center, and still other heats exhibited a low hard 
ness toward the center with hardness values as low 
as Rc 48. These variations in cross sectional hard 
ness values are illustrated in Fig. 1. 


The Heat-Treating Problem 


The carbides in 4150 steels are known to dissolv 
slowly, and in many instances considerable length 
of time are required at maximum temperature fc 
good carbide solubility. The problem in heat trea 


Fig. 1. Variation in cross-sectional hardness of different heats of quenched 4150 steel, 2.24-in. rounds 
Fig. 2. Location of Jominy bar for determining the hardenability at various intervals along the radius of 


(A) Center of bar, (B) l 4 1 tyoml ¢ 
j 77 ; j 


(FE) 7 7 vO? nter lhe lominy 


(C) ¥; 
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8, 4. Effect of temperature and pre-conditioning treatment upon the hardenability at the center and 
\urface a bar stock: A. Heated 7 min. in lead bath at 1500 deg. F. B. Heated 7 min. in lead bath at 
50 deg. F. C. Heated 7 min. in lead bath at 1600 deg. F. D. Heated 7 min. in lead bath at 1650 deg. 


, air cooled, reheated 7 min. in lead at 1500 deg. F. E. Heated 7 min. in lead bath at 1650 deg. F., air 
oled, reheated 7 min. in lead at 1550 deg. F. F. Heated 7 min. in lead bath at 1650 deg. F., air cooled, 
reheated 7 min. at 1600 deg. F. 


ing was aggravated because a comparatively short 
heating cycle in a lead bath was being used; how- 
ever, a substantial increase in the time of heating at 
temperature did not seem to correct the variations in 
center hardness. An increase in temperature from 
1550 to 1615 deg. F. without an increase in time 
was usually sufficient to bring the center hardness up 
to desired values, but this temperature was too high 
for quenching and resulted in cracking troubles, and 
the erratic hardness numbers found in the center 
areas were not eliminated. 

Microscopic investigation indicated that some of 
the heats showed considerable segregation toward 
the center of the bar stock. The most serious dis- 
advantage of the Jominy hardenability test is that it 
fails to show the effects of segregation. For bar 
stock of the size being used it is an easy matter to 
machine Jominy bars and determine the hardenability 
at various points along the radius. The Jominy 
hardenability at the center and surface of the bars is 
now regularly determined and used for production 
control. 


Fig. 3. Illustrating extremes in Jominy hardenability 


of different heats of modified 4150 steel. Bars were 
heated in lead bath for 7 min. at 1550 deg. F. 
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DISTANCE FROM QUENCHED END 


Fig. 5. Jominy hardenability of center and surface 
area of three heats of steel showing low center 


hardenability. 










Since the diameter of the bars is greater than 2 in. 
it is very easy and convenient to machine a Jominy 
bar from the radius of the bar stock. * The location 
of the test specimen is illustrated in Fig. 2. One side 
of the Jominy bar is machined so that it intersects 
the center of the bar stock. The chords at A, B, C, 
D, and E on the Jominy bar (Fig. 2) indicate the 
locations where hardness values are read after the 
surface has been ground to a depth of 0.015 in. 

Fig. 3 shows some extremes in Jominy harden- 
abilities for different heats of steel, when the Jominy 
bars are processed with a time-temperature cycle ap- 
proximating the cycle used in regular heat treatment 
These variations in the hardenability of different heats 
of steels have required considerable flexibility in heat 
treating equipment and adjusting of heat-treating 
cycles. 
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Hardenability at the Center 


In only four instances, of more than 50 heats of 
this type of steel, have we found the center hardness 
equal to or greater than the outside hardness. Fig 
4 shows the influence of temperature and of a con. 
ditioning treatment, consisting of normalizing from 
1650 deg. F. prior to heating for hardening, upon 
the hardenability of one of the four heats of steel 
which develop a high center hardness. The Jominy 
bars were prepared from the same bar of steel, the 
chemical analysis of which was reported as follows: 


Carbon 0.56 
Manganese 0.79 
Phosphorus 0.017 

Sulphur 0.030 


Silicon 0.33 
Chromium 0.84 
Molybdenum 0.16 


That the increased hardenability is the result of an 
increased efficiency of chemistry solubility is indi 
cated by both an increase in temperature and the use 
of a conditioning heat treatment. The increas: 
efficiency of chemistry solubility with increased ten 
perature and conditioning heat treatment is al 
demonstrated by the resulting higher hardenabi! 
of the segregated center section as against that 
the outside section of the bar. Owing to segre 
tion, hardenability of the center section is still 
ratic, and individual hardness values are scatte 
In contradistinction to the center, the outside usu 
produces a comparatively smooth hardenability cu 


Fig. 6. (Left) Photomicrograph (50 X) of oui /¢ 

surface (point E. Fig. 2) of Jominy bar at 0.7 

from water quenched end. (Vickers hardness i 

also shown.) (Center) Natural size photograj 

outside surface of Jominy bar. (Right) Su 
print of surface shown in A and B. 
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Fig. 8. Bainite and marten- 

site stringers of Fig. 6A at 

bigher magnification and 

showing sulphide stringers in 

martensite. Villela’s etchant. 
Mag. 500X. 


Fig. 5 shows the Jominy hardenabilities of the cen- 
ter and outside areas of three heats of steel in which 
the center hardenability was considerably less than 
the outside. Two of the heats of steel exhibited ex- 

eptionally high hardenabilities on the outside. The 
eat treatment of these bars was as follows: The 
ominy bars were packed in cast iron chips and held 

1500 deg. F. for 3 hrs., end quenched in the 

gular manner, reheated to and hel. at 1540 deg. 

for 2 hrs., end quenched and surface ground for 
urdness determinations. 

The shape of the center area hardenability and the 
hardness values near the quenched end indicate 
the center areas were lower in carbon than the 

as toward the outside surface. Since the carbon 

tent in the central area is low the hardenability 
ve could be expected to be lower than for the 
her carbon areas. 


7. (Left) Photomicrograph (50 X) of center 
ice (point A, Fig. 2) of Jominy bar at 0.75 in. 
quenched end. Vickers indentations shown in 
and martensite stringers. (Center) Natural 
photograph of center surface of Jominy bar. 
t) Sulphur print of surface shown in A and B. 
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Segregation at the Center 


Because of the erratic nature of the individual 
hardness numbers in the center sections, a study was 
made of the segregation at the center of some of the 
bars. The data and illustrations are taken from a 
heat of steel, the analysis of which was reported as 
follows: 


Carbon 0.50 
Manganese 0.78 
Phosphorus 0.019 

Sulphur 0.027 

Silicon 0.25 

Chromium 0.92 
Molybdenum ).2¢ 


Jominy bars were prepared from the radius of the 
bar stock in accordance with the sketch in Fig. 2 
The bars were heated to 1550 deg. F. in cast iron 
chips, held for 2-hrs. at temperature, and end 
quenched in the usual manner. Fig. 6 shows the 
microstructure, macrostructure, and a sulphur print 
of the Jominy bar surface representing the outside 
surface of the bar stock. Some segregation and 
banding is indicated in the structures, and the sul 
phur distribution is comparatively uniform. Fig. 7 
shows the microstructure, macrostructure and sulphur 
print of the Jominy bar surface representing the 
center of the bar stock. 

Considerable segregation is indicated in the struc 
tures, and the sulphur distribution is not uniform 
and shows considerable segregation. Fig. 7A shows 
the bands of bainite (dark) and martensite (light). 
A comparison of Figs. 7B and 7C indicates a close 
correlation of the position of sulphur segregation and 
martensitic areas. Fig. 8 at a magnification of 500X 
shows that the sulphide inclusions tend to lie in the 
martensitic areas. 

Fig. 9 shows the hardenability of the bar stock 
at the outside, 1/, in. from the center, and in the 
center area. The center hardenabilities are plotted 
for the bainite and martensite transformation prod 
ucts resulting from segregation effects, as shown in 
Figs. 7 and 8. These areas of different transforma- 
tion products result from alloy segregation and lack 
of diffusion when heated above the critical range 

The great amount of segregation found in the 
4150 steel is probably produced by the slow rate at 
which the chromium carbides go into solution in 
austenite. A considerably more shallow hardening 
steel of the Amola type, in the same-sized bar, does 
not produce such a marked degree of segregation and 
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variation in hardenability as is shown in Fig. 10. 
The analysis of the steel in Fig. 10 was reported as 
follows: 


Carbon 0.66 
Manganese 0.59 
Phosphorus 0.017 
Sulphur 0.024 
Silicon 0.21 
Molybdenum 0.33 


The microstructure and hardness of segregated 
areas as shown in Figs. 7 and 9 — the erratic 
Rockwell C hardness numbers usually found along 
Jominy bars representing the center areas of bar 
stock. The Rockwell C indenter is sufficiently large 
to overlap transformation products in segregated 
areas, and the hardness number produced is influ- 
enced by the amount of bainite and martensite under 
the diamond point. The segregation illustrated in 
Fig. 7 also explains why the hardenability of the 
center area may show a higher or lower hardenabil- 
ity than the surface. 


Extra Care Necessary 


Parke and Herzig' have demonstrated that homo- 
geneity lowers the hardenability; therefore, the sur- 
face of a bar with a more homogeneous structure 
may show a lower hardenability than the center 
areas. This is particularly so when the time and 
temperature conditions of heating produce an in- 
creased solubility of the chromium carbides in the 
segregated areas. W. H. Bruckner? has also found 
that segregation affects the hardenability of carburiz- 
ing steels. 
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DISTANCE FROM QUENCHED END 
Fig. 9. Hardenability curves for Jominy bar ma- 


was heated at 1550 deg. F. for 2 hrs. 








chined from the radius of 2.24-in. bar. Jominy bar 





In the manufacture of articles having considerable 
mass and where it is desirable to have full hardenin 
in the cross section, this method of testing the sas 
enability is of value and may reveal unsuspected limi- 
tations in the hardening capacity of the center area 
as compared to the outside surfaces. 
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Fig. 10. Macrostructure and Jominy hardenability of 
a molybdenum steel. 
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of molds being made ready for pouring bronze rings 


Piston Rings Of Bronze — Pictorial anic 


'y TRACY C. JARRETT 


Metallurgist, Koppers Co., Amer. Hammered Piston 


NE OF THE GREATEST USES of bronze rings today 
is in the aircraft industry where they function as 
oil sealing rings. In the marine field they are 

ised largely in pumps on Liberty ships and other 
types of cargo ships to prevent corrosion. 

The manufacture of piston rings made from gray 

on has been described in a previous article 
(METALS AND ALLOYs, June 1943) and while many 
of the same operations apply to bronze rings, there 
are a few which are different. 

The physical requirements for a bronze ring are 
similar to those for gray iron. Bronze rings, how- 
ever, are mot used alone as seals for combustion 
chambers; there are a few cases, nevertheless, such 
as the “Gold Seal Ring,’ where bronze is used in 
panbination with gray iron. This will be described 
later, 


FEBRUARY, 1944 


Ringe Dit 


Baltimore, Md 


The method of molding and casting of bronze and 
cast iron rings is essentially the same and is shown 
in Fig. 1. They do, however, differ in a few re 
spects in that the molds used for casting bronze rings 
have a large feeder gate. In all cases, bottom pour 
ing is used. Fig. 2. 

The melting of the bronze is done in high fre 
quency induction furnaces having a capacity of 210 
lbs., and in oil-fired furnaces of 1,200-lb. capacity 
when exceptionally large rings are made. Fig. 3 
shows several of the induction furnaces placed di- 
rectly in front of the pouring floor. Each individual 
generator is arranged so that two furnaces can be run 
from it at one time. The individual furnaces are 
of the lift coil type, making it possible to use cruci- 
bles. A movable table is built to hold two crucibles 
enabling the operator to melt one charge while the 

















Fig. 2. A mold for bronze piston 
rings showing my 0 feeder gate 


sprue hole for bottom pouring. 


an 
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other crucible is being prepared for melting. 

The induction melting of bronze brings about a 
reduction of melting losses together with a desired 
mixing action, and by careful weighing of the 
charges (Fig. 4) a very close chemical control of 
the finished product is obtained. 

The molten metal in the crucible during the melt- 
ing cycle is covered with borax and a silica sand to 
minimize oxidation and occlusion of gases. The 
crucible of molten metal after skimming is poured 
into ring molds, Fig. 5. 

Bronze rings are poured with and without risers, 
depending upon the ring size and cross-section. Fig. 
6 shows a tree of rings with the pouring sprue in 
the center of one stack. The rings, after the sprues, 
gates, and risers have been removed, are sand blasted 
and cleaned ready for the different machining opera- 
tions. 

In the manufacture of bronze rings with tin, nickel, 
and lead, it is essential that close metallurgical con 


ig. 4. Furnace charges, foundry returns, pigs and 


irgin metals carefully weighed ready for melting. 


ig. 3. Induction melting furnaces- each generator 
operates two furnace coils 














of ring sta b. 


spowing bottom pouring sprue in center 
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Fig. 5: Pouring molten bronze metal into ring mold: 


» exercised to meet the specifications for hard 
tension, and other physical properties. 
the daily control of bronze piston rings the 
ing sand is tested for permeability, moisture, 
1 and dry compression, dry shear, deformation, 
hardness, etc. Every heat of bronze is also 
yzed chemically and checked for hardness, poros 
ity, and ability to withstand wear, and also frequent 
microscopic analyses. 

[ypical analyses and microstructures of two types 
of aircraft bronze and bronze rings for railroads 
are shown in the Table, Columns 1, 2, and 3, and 
by Figs. 7. 8. and 9. 


l'ypical Analyses of Piston Ring Bronzes 


Type 1 | Type2 | Railroad 
Element | Bronze | Bronze | Bronze 


Copper 78.0 to 82.0|78.0 to 82.0/86.0 to 90.0 

Tin 118.0 to 19.5/15.0 to 17.0} 6.0 to 8.0 

Lead 0.50 max. | 4.0 to 6.0] 2.0 to 4.0 
— — | 1.0 to 2.0 

Phosphorus ce ia ~ | — | 0.20 to’ 0.70 

Oe cK 0.50 max 0.50 max. | 0.50 n 

Zin . ».50 max i 0.50 max 050% 


Rockwell “B” | 
Hardness .. ./85 to 92 
Brinell Hardness — — 175 min. 
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Fig. 8. Structure of Type 2 bronze with high lead 
content, 75 X. Ammonia persulphate etch. 


Bronze rings are most widely used as oil sealing 
rings where operating temperatures are not too high; 
also in air valves where moisture may be present. 
There are, however, as méntioned before, installations 
where a phosphor bronze is used as an inlay in cast 
iron. 

The “Gold Seal Ring’’ shown in the diagrammatic 
sketch, Fig. 10, operates satisfactorily in combustion 
engines, and has frequently been superior to plain 
gtay iron in reducing wear. This ring takes a 
relatively fast initial seat to the cylinder wall, be- 
cause of the high unit pressure on the narrow bronze 
band. This helps to prevent blow-by during the 
seating-in period. As the bronze insert wears, it 
burnishes the cylinder wall and allows the cast iron 
portion of the ring to come to a seat gradually. The 
bimetallic surface also has a tendency to reduce, and 


Fig. 10. The “Gold Seal” piston ring. Fig. 11. 
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Fig. 9. Structure of railroad bronze, 75 X. Ammonia 


persulphate etch. 


in most cases eliminate scufhng of both ring an 
cylinder. A typical installation using this ring is 
high speed railroad diesel engine. 

A bronze-gray iron combination ring, made in se 
ments—sectional sketches, shown in Fig. 11- 
used both in the main cylinders and valves of stea 
railroad locomotives‘ and has proven to be superi 
to plain gray iron in reducing the rate of wear 
rings and cylinders. As shown in the sketch, ea 
of the segments is grooved to receive a. restraini 
ring of steel. An expander ring made of heat 
sisting alloy steel, forces the cast iron and bro 
segments against the cylinder wall. 

In many installations, bronze piston rings are 
sential for efficient operation and, as with cast i: 
each application requires individual engineering 


A bronze-gray iron combination ring made in segmen 





A woman worker welds studs on a switchgear panel. (Courtesy: General Electric Co 
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No. 2: Operating Practice for Various Alloys 
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eries on resistance welding, which began in the September 
sses in general use, continues this month with a discussion of the operating variables (cu 
for the spot and seam welding of the varios 
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pressure, etc.) and an outline of accepted practice 
t ’ ty . ia a , } 
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‘dily We lded Later instalme 21S u all over ff-fre 


ESISTANCE WELDING is fundamentally no more The heat depends upon the current 
than the pressing together of two pieces of meta! more particularly upon the density of 
and heating them locally to fusion by the passage he resistance from electrode to electrod 


an electric current. Consideration of the factors time 
tain specific properties of the material being welded 


influencing this seemingly simple process shows that 
ontrol of the heat generated and the pressure exerted such as its thermal conductivity. Pressure is obtained 
by the welding machine are obviously needed by hydraulic or pneumatic means, or manually in the 


of application of the current. aioiw with ce! 
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smaller types of machines. Springs may be used on 
some types, especially flash welders. Even when a 
pressure system has been installed, the static pressure 
as recorded may differ from the actual pressure dur- 
ing welding, due to the inertia of the moving parts 
during the fraction of a second the welded metal is 
in a plastic condition. 

The current density may be varied by changing the 
size or shape of the electrodes, as well as by changing 
the applied current. Resistance depends upon the 
specific resistance of the metal being welded, its sur- 
face condition, and the pressure applied. . The time 
of application of the current can be quite closely con- 
trolled by the mechanical or electrical timers used 
with the newer types of spot or seam welders. 

The welding electrodes and the preparation of the 
work for welding will be discussed in later articles. 
After the proper size electrodes have been chosen, 
and the surfaces of the work properly prepared, there 
remains the welding pressure, time, and current to be 
fixed. These are the variables usually considered in 
setting up a resistance welding job. The timing cycle 
must include not only the length of time the weld- 
ing current is applied, but preheating or tempering 
cycles where these are desired. In the case of butt 
welding the timing cycle includes application of the 
current, time of upsetting, and current cut-off. 


Welding Carbon and Alloy Steels 


Low carbon steel of SAE 1010 grade was the ma- 
terial for about 95 percent of peacetime resistance 
welding. With the sharp curtailment of steel for 
civilian use, and the rise of the aircraft industry, 
aluminum has greatly increased in importance. How- 
ever, mild steel is still used as the basis for compari 
sons in most welding operations. 

Steel of this grade will have a conductivity equiva- 
lent (compared to copper) of about 15 per cent and 
a melting point of about 2760 deg. F. It has been 





claimed that, while fusion may occur at the faying 
surfaces, the metal will weld at temperatures four or 
five hundred degrees or more below the melting 
point, due to the wide plastic range of the materia! 
and the pressure applied. While steel can be welded 
over a wide range of temperatures, the pressure re- 
quired changes considerably also. Lowering the weld- 
ing temperature 500 deg. F. may make necessary 
pressures three times as great. 

Current timing in general is inversely proportional! 
to the welding current, higher currents making pos- 
sible shorter timing. Timing is not highly critical 
with mild steel. The cold rolled metal is preferred 
for spot and seam welding because of its cleaner sur- 
face. When hot rolled stock must be used, and 
cleaning is impractical, pressures should be increased 
about 50 per cent, currents held as low as possible 
and time increased. This will help to reduce spit 
ting. 

The Resistance Welding Research Committee of the 
American Welding Society, after canvassing stec! 
fabricators and resistance welding equipment manu 
facturers, has produced tables of recommended con 
ditions for spot and seam welding low carbon stee! 
These represent the best guides to practice avail 
able at present. 

When welding steels of a carbon content abo 
20 points, or containing a few per cent of alloyi: 
elements, welding currents should be reduced abo 
10 per cent because of the higher resistance of these 
materials. Pressures should be increased about 1° 
per cent. Current values and timing are more critica! 
than with mild steel. 

Steels of these grades show a tendency to we 
harden, and this tendency increases as the carbon 
content increases. This is due to the high rate at 
which the steels cool when light gages are bé 
used. Such cooling rates may approximate 
thousand degrees a second, so that the weld n 
will have received the equivalent of a water quench. 


po 


— 


Table I—Recommended Conditions For Spot Welding Low Carbon Steel (Courtesy: Resistance Weldir 
Research Committee, American Welding Society) 
































































































































Thickness Electrode Weld Ap- Mini- pa hie Minimum 
of Thinnest size, in. Net time, prox. mum pron of Minimum weld spacing, in 
Outside Piece C electrode | cycles cur- weld f : overlap, 
AOn- Elec- used A) ** 7 — 
—_—___—- force, lbs.| (60per} rent, | strength, - L” in. 
By oN tact trode ib zone, in. oer | 37 
T” in, &age | diam. | diam. sec.) | amps. - > 
0.010 | 32 | 1/8 3/8 200 4 4,000 200 0.10 |! 3/8 1/4 1/4 
0.020 | 26 | 3/16] 3/8 300 | 6 | 5,500} 450 0.13 7/16 3/8 3/8 
0.030 | 22 | 3/16] 3/8 400 | 8 | 7,000} 800 0.16 16 | 12 3/4 
0.040 20 | 1/4 1/2 500 | 10 8,000} 1,200 0.19 1/2 3/4 1. 
0.050 ig | 1/4 1/2 650 | 12 9,000} 1,750 0.22 9/16 7/8 11/4 
0.060 | 16 | 1/4 | 1/2 | 800 | 14 | 9,600] 2,300 0.25 9/16 1. 1 3/8 
0.080 14 zz 16 | 5/8 | 1,100 17 10,800} 3,450 * 0.29 11/16 11/4 11/2 
0.094 13 5/16 | 5/8 | 1,300 20 |11,500] 4,250 0.31 3/4 | 11/2 | 13/4 
0.109 12 3/8 | 3/4 | 1,600 | 23 |12,000] 5,200 0.32 3/4 15/8 2. 
eo ree | ea 
0.125 ll | 3/8 | 3/4 | 1,800 26 12,600 6,000 0.33 7/8 13/4 21/2 
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Table 11—Recommended Conditions for Seam Welding Low Carbon Steel (Courtesy: Resistance Weld. 
ing Research Committee, American Welding Society) 

























































































Thickness Wheel size, Recom- M 
f thi i : mended _ a 
of thinnest in. Net roll | On-time, fi weld id A Minimum 
outside piece force cycles (60| ° ane speed Welds PPFOX. | overlap 
Con- | Elec- Ry r sec.) (pressure oe ee per in. current “Tin! 
morn tact | trode ' Per sec.) | tight), a > 
T" in. Bage diam. | diam. cycles is 
0.010 32 3/16 | 3/8 400 | 2 1 bonnes, ips 8,000 3/8 
0.020 26 3/16 3/8 550 2 2 75 12 | 11,000 7/16 
0.030 22 1/4 1/2 700 c* Srce 72 10 =| 13,000 1/2 
0.040 20 1/4 1/2 900 | "Waibe Pete * | 67 9 | 15,000 1/2 
0.050 18 5/16} 1/2 1,050 | Co. - = 8 | 16,500 9/16 
- — i- _ — “ieee ———7~ —— } — ee — 
0.060 | 16 5/16} 1/2 1,200 | 4 | 4 i ae 7 | 17,500 | 5/8 
—— ee a i } - os Sn —EE : — 
0.080 | 14 3/8 5/8 1,500 | 6 5 BT gg 6 | 19,000 11/16 
0.094 | 13 Oe a ee ee a ee’ 5.5 | 20,000 | 3/4 
0.109 | 12 1/2 3/4 1,950 9 6 48 5 21,000 3/4 
0.125 11 1/2 3/4 2.200 11 7 15 oS | 22.000 7/8 









































Table Ill 


Conditions for Spot Welding 


“18 and oy Steel (I WO Thickne 5€5 / 









































Thickness of | Electrode 
hinner sheet, in. | Dome, in. am Diam in y 
eres eer Ls Se 
~ 0.020 eo oh 4 1 Wee ~y ey 
0.030 gin 2 ey | Y, oy an 
0.040 LOWE ae ; 
0.050 | — |) 
0.072 = wig VW 
0.081 ae! ee 6 4, 
Sie Seas ae a © 
0.125 i  g | . l 














Weld pressure, Weld current, Weld time, cycle 
lbs amps. (60 per sec.) 
- 275 | 4,750 3 
ro) TA ae 2 5,700 eit 
300 | 7.2007 ve 

: | 750 4 8.400 | 5 
1.000 9.200 8 
1,300 10,000 8 
1.600 10.500 8 
1.850 11,000 L2 
2,200 11,700 12 
2500 12.600 15 
3,000 13,500 15 








Because of the varied nature of the work, no one solu- 
tion can be offered for weld embrittlement. Some- 
times an annealing treatment for the entire piece may 
be indicated. In most cases the condition may be 
ameliorated by lengthening the welding cycle, so that 
the cooling rate is slowed down. Recent research 
has shown that variations of the timing cycle may be 
used, with pulsations of current to give an annealing 
effect following the welding impulse. These cycles 
fequire specially designed timing circuits. 


Stainless Steel 


; Among the high-alloy steels, ‘18 and 8’’ stainless 
is typical. It presents several problems due to its in- 
dividual properties, which include a very narrow 
plastic range, high electrical resistance, low heat con- 
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ductivity, and possibility of impairment of stainless 
qualities by improper heating. The electrical and 
thermal properties make for easy welding, and in- 
deed the metal welds readily under proper conditions. 
High pressures are required, from about 25 per cent 
above those for mild steel to two or three times the 
pressures for that metal. 

The quality of the welds is dependent upon ac- 
curate control of current and timing. Corrosion re- 
sistance of the metal is lowered by heating at 1100 
to 1400 deg. F., and tensile strength drops away at 
temperatures above a critical range varying from 
about 900 to 1500 deg. F. Unfortunately, it is im 
possible to learn from the appearance of the finished 
weld whether this deterioration has occurred, since 
it results from an intercrystalline precipitation of car- 
bides. The lowering of tensile strength, and of im- 
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Table 1V—Burn-Off Allowances for Flash Welding Mild Steel 
































































































































































































































Stock thickness, in. | 1/16 | 3/32 | 1/8 3/16 | 1/4 3/8 1/2 3/4] 1. 11/2] 2 4. 
Allowance, in. 3/8 7/16 | 9/16 | 3/4 7/8 1. 11/4} 13/8] 15/8} 2. 2. 21/2 
Round stock, in. 1/16 | 3/32 | 1/8 3/16 | 1/4 3/8 1/2 3/4| 1. 11/2] 2. 4. 
Allowance, in. 1/8 3/16 | 1/4 5/16 | 3/8 | 7/16 1/2 3/4] 7/8] 11/4] 15/8] 2. 
Table V—Machine Setting for Spot Welding Aluminum Alloys 
| Welding current (amp.) | Electrode pressure 
Gage, Time, | ,)'p iaPe | 35.0 38-14H 52S | 
i | oe | ne ane] |, | Sw | tse |e | be 
2S-H 3S-H 53S-T ‘ ; 
0.016 4 7° 15,000 14,000 13,500 14,500 200 350 
0.020 "ie Be 16,000 15,000 15,000 16,000 250 400 
0.025 6. # 17,500 | 16,000 16,000 17,500 300 450 
0032 | +8 | 7 19,000 18,000 | 18,000 19,000 | 350 500 
0.040 g 7” | 21,000 | 19,500 | 19,500 21,000 425 600 
0.051 | 10 96 Bo ie | 23,0 3,000 | 22,000 22,000 23,000 525 700 
0.064 — i 26,000 | 24,500 24,500 26,000 600 800 
81 12 i 29,000 27,000 | i 27,500 29,000 | 4 700 fy. 900 
).102 12 7° 32,500 30,000 31.000 32.000 | 800 105 
0.128 is | wu? | 36000 | 33,000 | 34,000 | 35,000 | 900 1,200 | 
Table VI—Machine Settings for Seam Welding 52S Aluminum Alloy 
Gage, ins. Pressure, Ibs. — = =a Spots, per in. | pwc ‘imps : 
oY 010° 420 nae: A ; igen MRE s. 19,500 
or Re es | i (a 
0.020 1 om aS % ea | 24,000 
0.025 600 Se oS 6% 18.0 26,000 
0.032 680 Re i ae ie: 
" 608E oi: 760 1 6Y, “143 ~ 32,000 
0.051 855 ly, e-% SF hte. aici 12.6 ee & 36,000 
0.064 panes Same “1 a 11.3 (37,500 
0.072 1015 AUR. oon Nat sala 10.6 39,000 
0.081. | 1080 3 aut) 10, 10.0 | 40,000 
0.102 1210 4 | 9, 9.0 42,500 
pact resistance, ductility and fatigue resistance as well The spotwelding of coated steels offers no great 


occurs after the structure has been exposed to cor- 
rosive conditions, atmospheric or other, and may not 
be manifest for days or even years. 

To pass through these deleterious temperature 
ranges as quickly as possible very short timing cycles 
It is desirable to heat the metal to 
welding temperature very rapidly, and to cool it 


are mecessary. 


quickly also. 
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Electrodes should be cooled with water 
or other cooling agent. 





difficulty, although factors other than weldability. may 
Chrome-plated steel is not 
usually spotwelded because of the inevitable marring 
of the surface, which is too thin to permit repolish- 
Nickel plated steel, having a somewhat heavier 


require consideration. 


ing. 


plating, may be refinished. 


Steels coated with metals of lower melting point, 
such as terne plate, tin plate, galvanized sheet, cad- 
mium plate and aluminum-coated stock weld 
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Spot weld in two thicknesses of V/g-in. 24 ST Alclad. 

This weld was produced on what is claimed to be 

the world’s largest spotwelder, at the plant of the 

Glenn L. Martin Co., with 240 kw. capacity. (Cour- 
tesy: Sciaky Bros.) 


it trouble. The coating will melt directly under the 
ectrodes, and hold time (current off) should be in- 
ised to permit this fused metal to re-solidify. In 
the case of zinc coatings it is helpful to increase both 
ssure and current to hasten the welding and re- 
loss of zinc. Pressures for all these coatings 
ld be 10 to 20 per cent higher than that used for 
steel. 
flash- and upset-butt welding of the mild, 
n, and alloy steels has not been standardized to 
me extent as spot and seam welding, due to 
le variation in form which the work may take 
srocesses and the machines therefor have been 
bed in the first article in this series (M&A 
eptember, 1943, page 518). Flash welding is 


— 


> 


’ ore widely applicable of the two processes, and 
j more generally used. In both, the work is up- 
s predetermined amount. The diagram of a 
fi velding cycle illustrates the timing. Burn-off, 


a wn, is equal to the total movement of the dies, 
part of the cycle being the arcing, or flashing, 
the two ends of the work are brought to- 
1 short circuit current as the ends meet; an 
u g stage as pressure is increased to forge the 


ty ls together, and current cut-off. Current cut- 
off be made simultaneous with the start of up- 
set During the flashing stage the dies are 
brought together at a rate equal to the burning away 
of the metal. 


_ Mild steels may be flash welded without difficulty. 
[he high carbon and alloy steels may frequently be 
flash welded with less trouble from embrittlement 
than in spot welding. Stainless steel (18 and 8) is 
readily flash welded, using a shorter cycle than for 
low carbon steel. Considerable difficulty is encoun- 


tered in welding 18 and 8 metal by the upset-butt 
process. 


Aluminum and its Alloys 


While it may be possible to weld steel at a tem- 
perature below its fusion point, aluminum and its 
alloys must be melted in the welding process. The 
molten state exists only at the inner contacting sur 
faces, the outside surfaces remaining relatively cool. 
The aluminum alloys all have low electrical resist- 
ance, low melting point, short plastic range, good 
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thin, tightly adherent oxide film over exposed sur- 






thermal conductivity, and tendency to form a very 


faces—a combination of conditions requiring accurate 
control of short welding cycles, at high currents. 
Aluminum requires about five times the current used 
in welding low carbon steel. 

There are dozens of aluminum alloys, but those 
with which the resistance welder is concerned are of 
three types—2S or commercially pure aluminum; 
the strain-hardening alloys, of which 3S and 52S are 
typical, and the heat-treatable alloys, which may be 
represented by 17S, 24S, and 53S. In addition, the 
alloys may be obtained as clad metals, in which a 
wating of pure aluminum protects the stronger but 
less corrosion-resistant base metal, such as Alclad or 
Pureclad 17S and Alclad or Pureclad 24S. All of 
these materials can be resistance welded under the 
proper conditions. 

The following list of electrical conductivities of 
common aluminum alloys, given as per cent of In- 
ternational Copper Standard, is a useful guide to 
welding set-ups: 






































Ally oe. ee. 
a sa oe 
oo ee 2.71 | $7 
sO | 2.73 ae 
ok ore 4 ee 
on fe = 6 
52S-H 2.67 ue me 40 ! 
av 535-0 %3 ‘! 2.69 aye 45 i 
53S-W ae Ae a 
$3S-T it 2.69 40 
ast | 229 “30 
= 2.77 30 | 





The heat-treatable alloys are more critical in their 
requirements for high quality spot and seam welds 
than the other compositions. Current values must be 
correct and closely controlled, and timing should be 
accurate and synchronized with the alternations of the 
welding current. Pressures must be properly chosen, 
and the pressure mechanism quick acting to follow 
through during the short period when fusion occurs. 

For all types it is preferable that the electrodes 
close upon the work without a hammer blow, to avoid 
marring the surface. One electrode should be flat- 
faced while the other may be ball-pointed or domed 
The fused portion of the metal, ellipsoidal in shape, 
should be about two-thirds of the total thickness of 
welded material. 

A structure representing cast metal is exhibited 
by the button in welded aluminum alloys 

The casting alloys may be resistance welded also 
and this is done with cast aluminum kitchenware. 

Seam welding ordinarily utilizes the strain-harden 
ing alloys, or pure aluminum, since they suffer less 
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Two men are welding an aircraft part, illustrating the variety of sizes and shapes of material that can He 


spotwelded. (Courtesy: 


loss of ductility of the weld. The width of the weld 
should be about twice the thickness of the material 
welded plus 1/16 in. When a pressure-tight seam is 
to be made, the ordinary ratio of “on” time to 
“off” time is from one-to-three to one-to-five. The 
speed of the rolls is then adjusted to get the required 
number of spots per inch. Machine settings for 
seam welding one alloy are given in Table VI. 

When the seam need not be pressure-tight, uni- 
formly spaced spot welds may be made with the seam 
welder. The “on” time may be about half that for 
the pressure-tight seam, with wheel speed adjusted to 
give the desired weld spacing. 

Upset- or flash-butt welds may be made with the 
aluminum alloys. The latter process is more gen- 
erally used. Currents must be considerably higher 
than for steel. Flashing allowance for tubing and 
small work may be from 14 to 1 in., with 1/16 to 
3/16 in, for upsetting. The allowance for upsetting 
is, in general, about equal to the thickness of the 
section welded 


Consolidated Aircraft Corp.) 


Magnesium Alloys 


Magnesium alloys are comparatively new the 
resistance welding field, but they are being weided 
satisfactorily. They possess welding characte: :stics 
similar to those of aluminum. Electrical conduct- 
ivity, as per cent equivalent copper, is given below 
for several of the most common alloys. 

Pressures required are equal to or slightly higher 
than those for similar sizes of aluminum. Currents 
are considerably lower, as the greater resistance would 
indicate. Sheet stock has been successfully spot 
welded to castings of 14 in. wall thickness. 

Gas-tight seams may be made in magnesium alloy 
structures with conventional seam welders, although 
a flood of water is usually necessary to keep down 
buckling. Butt welding of the alloys requir s cur: 
rents higher than for steel. Best results are obtained 
with a modified flash welding process, in which, after 
preliminary flashing, an upsetting cycle occurs. The 
metal becomes hot short just below the melting point 


” 








41] Pp vo Am-240-C Am-3-S-O Am-C-52-S-H_ | Am-C-58 
sate a: Seer Dow G Dow M Dow F Dow O 
G C conductivity 39.0 11.5 445 17.2 10.8 
362 METALS AND ALLOYS 




















Table Vil—Machine Settings for Spotwelding Mag- 
nesium Alloys 







































Sheet Electrode Time ia Welding 
thickness, pressure, ( rind j current, 
in. Ibs. sec.) amps. 
0.020 200-500 1-4 10,000-17,000 
0.040 400-700 5-8 20,000-25,000 
0.064 600-900 9-12 25,000-30,000 
0.081 800-1200 12-16 30,000-35,000 
0.128 1000-1500 16-20 35,000-45,000 








Copper and its Alloys 


Pure copper sheet can be spot welded in sheets up 
to about 1/16 in. in thickness. Since the work offers 
no greater resistance to the passage of the current 
than the electrode material, and frequently less, con- 
siderable difficulty is to be expected from sticking 

lectrodes. This may be minimized by using elec- 
rodes faced with tungsten or molybdenum, which 

ill not weld with the work. The quality of the 

elds is always in doubt. 

The copper-base alloys exhibit welding properties 

rying with the percentage of alloying elements, as 

ight be expected. Of the brasses, weldability in- 
reases with increasing zinc content, which parallels 
> increase of electrical resistance. The phosphor 
onze and nickel silvers show even better weldabil- 

, with lower current requirements. The input for 

iding brass of 0.036 in. thickness may be from 80 

150 kva, while bronzes would require only 60 to 

0 kva. 

The silicon bronzes such as Everdur, Herculoy, 

ironze, Olympic bronze, etc., are most readily weld- 

of all the copper alloys. Their electrical con- 
tivity is only 5 to 15 per cent standard equivalent 
per. The resulting welds have good strength 
iracteristics. 

When resistance-weldability is an important factor 
in selection of a copper-base alloy, addition of about 
2 per cent Si to the composition may be desirable 
because of the greatly increased resistance resulting. 

Electrode pressures for all the copper alloys should 
be from 10,000 to 20,000 Ibs. per sq. in. 

Butt welding of brasses requires much greater 
power than for steel. Weldability increases with 
increasing zinc content. 


Special Materials and Combinations 


Alloys of nickel show high resistivities, and can 
be successfully welded. Those of high nickel con- 
tent exhibit hot-shortness in a range of temperatures 
between about 1450 and 1650 deg. F., and must be 
handled with care to avoid stressing while in this 
state. This is overcome by supporting the work 
while welding. 

Monel metal, Inconel, etc., require less current for 
welding than mild steel, while commercial nickel re- 
quires slightly higher values. Electrode pressures are 
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of the same order as for steel. Cleanliness of the 
metal surfaces is important if successful welds are 
to be obtained. 

It is frequently important to weld together dis- 
similar metals, as in the flash welding of high speed 
steel tools to low carbon shanks, or stainless steel.to 
mild steel. The test for weldability of such com- 
binations is whether the two elements could form a 
usable alloy. In general, ferrous alloys can be welded 
in practically all combinations. Of the non-ferrous 
metals, intermediate alloys may be formed at the weld 
zone with the proper combinations, to give a weld 
which will pull a button, or a stick weld may result, 
in which the surfaces adhere without there being any 
alloying of elements. These stick welds have no 
usable strength, and break at the interface of the 
metals without pulling a button. 

Flash welding is especially useful in making these 
otherwise impossible combinations. Experimental 
welds of lead and platinum have been made by the 
flash process. A careful balancing of conductivities 
and cross-sectional areas is necessary in welding these 
combinations of dissimilar metals, to equalize re- 
sistances and prevent one of the metals from being 
consumed before the other can be brought to weld- 
ing temperature. 


Resistance welding makes non-slip footboards for 
freight cars. These parts are electroforged from 
crossed strips of steel to provide a durable replace- 
ment for wooden walk-ways. (Courtesy: Blaw-Knox 


Co.) 
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In view of calcium’s wide use as a deoxidizer and 
scavenger in the refining of liquid metals, it is easy to 
forget its many applications as an important ingredient 
of engineering alloys that serve as materials of con- 
struction. This article presents, therefore, an easy-to-use 
tabulation of engineering alloys containing calcium, giv- 
ing data on compositions, properties, uses, patents, etc. 

—T he Editors 





A piece of highly pure metallic calcium produced by 
redistillation. 


LTHOUGH METALLIC CALCIUM by itself has no en- 
gineering uses as a material of construction, it is a 
highly important component of a variety of indus- 

trial alloys. In many cases the properties of such alloys 
are matkedly improved by even a tiny addition of cal- 
cium metal. 

Calcium’s applications may be roughly divided into 
(1) those of a metallurgical refining (deoxidizing, de- 
sulphurizing, degasifying, etc.) mature and (2) those 
wherein the calcium functions as an alloying agent, 
conferring improvement by virtue of its final presence 
in the alloy in question. The refining type of applica- 
tions have been discussed in an article in METALS AND 
Attoys for February and March, 1939. Many new 











Engineering Alloys Containing Calcium 
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uses of this type and a host of calcium master me 
therefor, many of a proprietary nature, have been: de 
veloped since that time. Inasmuch, however, as a large 
proportion of such applications to the deoxidation, “in- 
tensification,” grain refinement and “modification” of 
ferrous and non-ferrous alloys are still confidential they 
will not be reviewed in this article, which comprises 
chiefly a tabulation of compositions and general prop 
erties and uses of calcium-containing alloys as mate 
rials of construction. 

Of all the alloys of calcium, those with lead are : 
present the most investigated because of the great in 
provement in the strength and creep resistance that 
small percentage of calcium produces in lead. Thus tl 
time-honored material for cable sheaths is a lead all 
with 1% Sb. A lead-calcium alloy, however, with 
little as 0.4% Ca is considerably superior to the o 
standby in hardness, tensile strength and fatigue : 
sistance, and is used to an ever-increasing extent. 

Similarly lead-calcium alloys (0.1% Ca) are rep! 
ing lead-antimony alloys with 9% Sb for storage | 
tery grids owing to the improved resistance to sulfat 
of the calcium alloy and other advantages. Several 
forts have also been made to develop lead-calc 
alloys as bearing metals, with ochaatistinl SUCCESS. 

Magnesium alloys are increasing in general « 
neering importance, and calcium is also a compon: tt 
of many m prea In most cases where used, calci:m 
is present along with other alloying elements. In sch 
alloys calcium improves the grain structure, workabi ity 
or corrosion resistance. 

The effect of small calcium contents on the grain 
structure, heat resistance and service life of nickel alloys 
used for electric heating elements and other app!ica- 
tions has been exploited by manufacturers of such ma- 
terials to produce resistance elements with several times 
the service life of electrical heating alloys available 12 
or 15 years ago. Calcium has also been found to be a 
useful ingredient in improving the hardness and other 
properties of platinum, gold and silver alloys used for 
jewelry and dental work. 

The engineering alloys of calcium whose composi- 
tions have been published in either the patent or techni- 
cal literature are presented in the accompanying tables, 
which give the compositions, properties, uses and the 
pertinent literature reference (or trade name) for each 
alloy. To save space some abbreviations have been used, 
e.g. U.S.P. for United States patent, B.P. for British 
patent, C.P. for Canadian patent, F.P. for French pat- 
ent and G.P. for German patent 
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COMPOSITION 
pe 4 ha Chief 
i | Mg | No Pb Sn Others Outstanding Property | Application Reference or Name 
Bb born ms eS nines SP Teer A Eten A 
Bal. | — good fatigue and ten- | cable Metals and Alloys, 1, 
sile strengths sheaths 1930, p. 405 
Bal - resistance to sulfating | storage Trans. Electrochem. Soc 
battery 68, 1935, p. 292 
grids 
0.02 Bal. | 0.02 high strength and cable “Tubeloy’’; Metals and 
creep resistance sheaths Alloys, 15, 1942, p. 86 
0.58} 98.3- | - saves tin railway German alloy 
0.62 | 98.7 bearings ““Bahnmetall”’ 
0.01- 96.7- 3 Ca alloy has high storage C.P, 384,675 
0.03 99.96 hardness and strength | battery 
grids 
0.01-+ 99.0- - F.P. 833,471 
99.5 
99.64-| 0.35- — U.S.P. 2,159,124 
98.15} 1.75 
0.45 | 96 55- Z. Metallkunde, 30, 1938, 
96.85 p. 52 
trace, 99.87 | ‘s Z. Metallkunde, 30, 1938, 
p. 52 
Bal | G.P. 584,39 
0.02- 95.24 0.5- |0.1-05 Hg. B.P. 374.0 
0.22 99.07} 2.0 10.02-0.22 K 
| é 
| 98.65 | 1.0 }O.1Hg = | C.P. 321,68 
| Bal | 
| 99.0 | C.P. 306,610 
0.4 | 98.45 0 3 Sr A bearings British alloy ‘Can’ 
1.5 96.3 high hardness and bearings ‘Union Bearing Metal 
fatigue resistance 
trace| 96.75} 2.5 2 Ba, bearings “Satco Meta! 
0.15 Hg 
1 Ba bearings ‘“Frary Metal 
ALUMINUM ALLOYS CONTAINING CALCIUM 
COMPOSITION | 
' ' Chief 
Mg | Mn | Sb | Others Outstanding Property | Application | Reference or Name 
| | corrosion resistance cladding | Z. Metallkunde, 32, 1940, 
over dural p. 363 
] 0.8 Si high conductivity, high ten- German alloy ‘‘Montegal’’; 
strength sion lines Chem. Age, 47, 1942, p. 107 
4- | 2.5- 0.25-0.40 | strength after age- piston B.P. $17,731 
1.6 | 3.2 Cr, 0-0.3 Fe,| hardening forgings 
2.2-2.7 Si 
0.5- | 1-7 | 0-1.7 0-0.3 Cr, 0- (Cu-+Ni< 3%; Ni+Fe | forged B.P. 517,731 
3.0 1.7 Fe, 1-7 | or Cr<2% pistons 
Si, 0-0.5 Til | 
—— —_ —_ — — menes ’ —— ; 
2-15 0.05- -- C.P. 348,148 
0.4 | 
2-10 0 0.05- C.P. 348,148 
* 0.4 
3-8 | 0.5-|0.5- | 0.05- . C.P. 348,148 
4.0 | 4.0 0.4 
5-15 0.01-1.25 Pb, | F.P. 790,872 
0.01-1.25 Sn | 
1-3 | 0.1. 3Cr, | Ca replaceable by Sn, B.P. 353,98! 
3.0 1-3 W | Ba, Be, Na, K, Li 
0.2- | 0.2- | 0.2 | 0.2-5 Be, *composition includes | | G.P. 535,345 
1” | 2° » ‘a 0.1-1 Cr*, | one or more of these | 
| 3-5 Si, 0-3 
| | Sn. 0.3-2 V 
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Aluminum Alloys Containing Calcium (Cont.) 
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COMPOSITION 
Chief 
Ca Al Bi Cu | Mg | Mn Ni Sb Others Outstanding Property | Application Reference or Name 
0.01- | Bal. | 0.05-| 1-6 | 2-15] 0.5- — |0.05- -3 Cr, (also contains 0.1-1 V, — B.P. 428,363 
2.0 0.4 Mo,| W and Zr) 
0.1-2 Nae 1-8 reas we 6 Zn me ] U.S.P. 1,932,836 
0.2 195.3] — — 14 0.5 — — — — — U.S.P. 1,932,837 
0.05-2} Bal.|] — | — | 2-10 0.2-5| — = — — U.S.P. 1,932,854 
0.05-| Bal.| * * {2-10} * |0.2-5| * | Mo*, Co* |*Constituents present separately or in} U.S.P. 1,932,855-857 
2 or combination in amounts specified in 1,932,859-861 
3-8 patents. 1,932,864-865 
1,932,868 
0.05- | Bal. | 0.05-+ 0.5*-4 2-15} — ~ | 0.054 0.5-3.5 Cr*,|*These constituents present singly in| U.S.P. 1,932,858,-862,- 
2.0 0.4 | 5 or 0.4 | 0.1-3.5Co*] 1,932,862-7-9, respectively. All ab- 867,-869 
3-8 sent from 1,932,858 
0.05- | Bal.| — sat 3-8 — — — | 0.5-5.0 Co*|*Co present only in 1,932,853 S.P. 1,932,853,-856 
2.0 
MAGNESIUM ALLOYS CONTAINING CALCIUM 
COMPOSITION 
in 3.2 ME te ee) ook OS ees | Chief 
Ca Ag | Al | Cd | Ce | Mg | Mn Zn Others Outstanding Property | Application Reference or Name 
0,1- 0.3 97.7 2 -- — increased strength, aircraft ““Magnewin,"’ Z. Metall- 
0.2 lower inflammability | parts kunde, 31, 1939, p. 302 
5-1 | 3 96- go 0.5-1 Hg* | improved corrosion *(present Tetsu-to-Hagane, 24, 1938 
96.5 0.5-1 Se*, | resistance singly or p. 34 
) 0.5-1 Sr*, in pairs 
0.5-1 Te* 
0.2 2.5-3| 8-8.5 Bal. | 0.4 — — high strength; better a Chem. Age, 47, 1942, 
heat treating properties| tion-hard- | p. 107 
ened parts 
l 8 — |Bal.| — | — _ better casting proper- | strong Eng. & Tek (Russ.), 193¢ 
ties Castings p. 670 
0.1-2 0.1- | — |Bal.| — |{0.1- |0.1-5 Pb good hot workability | rolled F.P. 730,088 
LO 10 shapes, 
sheets and 
| extrusions 
0.05- | 0.3 Bal.| — |0.1-4 a B.P. 544,350 
1.0 1O 
0.05 3-7 |0.1- | Bal. }1.5*- | - - | good workability | sheet U.S.P.'2,286,866,-867 
0.5 0.7 2.5 *(present in 2,286,866) | products 
0.01 0.01-} Bal. | — — }|1-15 Tl good workability sheet U.S.P. 2,286,870 
1.0 0.1 products 
0.05 — )Bal.| — | — |0.5-12 Cu | good workability sheet U.S.P. 2,221,245 
1.0 products 
0.05- | 0.3-8 Bal. |0.1- | 0.1*-/0.1-8 Sn (*present in 2,221,248 | properties U.S.P. 2,221,248 and -249 
1.0 3.0 8 only) and appli- 
cations same 
as above 
0.05- | Bal, |. <4 - |0.1-10T1 | good workability | sheet U.S.P. 2,221,250 
1.0 products 
0.01- | 0.1-2| - Bal. | — -- good workability sheet U.S.P..2,232,922 
lO | products 
0.01- | Bal. ~ — |1-10 Ni good workability sheet U.S.P. 2,233,008 
10 | | "products 
0.0 0 3- }9.3 1-15 | | Bal. ~ - — good workability sheet U.S.P. 2,233,265 
1.0 |10 |10 products 
0.0] Ba | 1-20 TI good workability sheet U.S.P. 2,233,953 
LO | |] ) 5 products | 
0.01 Bal. | 0.3-8} 1-20 TI | good workability sheet U.S.P. 2,233,959 
1.0 | products 
0.05- | 0.3- Bal. | 0.1*-3} 0.1*- — *(Zn and Mn present to-| properties | U.S.P. 2,221,243, -245, 
1.0 12 10 gether only in ‘and appli- | -247, -251, -252, -256, -259 
2,221,"247 and -259) cations: as 
above <i 
0.1-5| — | — | — [1-12] Bal. |0.1-4 | — | 1-4Co(op- — ~- B.P. 472,771 
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Magnesium Alloys Containing Calcium (Cont.) 




































































































































































































































































COM POSITION 
Chief 
Ca | Ag | Al | Cd | Ce | Mg| Mn | Zn Others Outstanding Property | Application Reference or Name 
4-6 |1.5-3/68 | — | — |Bal.| 46 | 4-6 — good tensile properties — U.S.P. 2,126,010 
0.1-2 | — }|1-15| — | — | Bal.|0.1-1 | — | 0.5-22 Pb | good corrosion resist- _— U.S.P. 2,026,592 
ance 
0.1-2} — | — }110% — |Bal.| — |1-10*% 0.5-22 Pb | good casting, heat *(Zn in U.S.P. 2,045,237 and -239 
treating behavior 2,045,237, 
Cd in -239) 
0.05-| — | — | — | — | Bal.| — | 2-6 | 48Sn good workability heat treated | U.S.P. 1,914,588 
2 parts 
0.05-| — | — | — | — |Bal.|0.1- | 0.1-|0.1-20Sn | good workability heat treated | U.S.P. 1,914,589 
? 2.5 10 parts 
NICKEL ALLOYS CONTAINING CALCIUM 
COMPOSITION 
' Chief 
Ca Al Cc Ce | C& Fe Ni Zr Others Outstanding Property | Application Reference or Name 
02-| — | — |0024 10- | 0-50] Bal. — — improved service life resistance F.P. 848,129 
0 2.0 | 30 and heating 
elements 
i-| — | — — | 15- — | Bal. | 0.1- | 1-20 Mo increased useful life electric U.S.P. 2,005,430 
2 1.0 heating 
elements 
0.01, — - 15- ap Bal 2 0.01- increased useful life electric U.S.P. 2,005,431 
1.0 25 0.5 heating 
i elements 
‘ eo -" ‘10-— 17- ‘Bal. | 0.1-1| 1-20 Mo increased useful life electric U.S.P. 2,005,432 
P 18 | 30 | heating 
elements 
0.01. “dy (2 ae ‘10-— ‘17- Bal 0.01- increased useful life electric U.S.P. 2,005,433 
| 1.0 18 | 30 0.5 heating 
elements 
gee 0.05- aie WER sats ae Ee — hardenability tool U.S.P. 1,986,585 
| 1 material 
OTHER ALLOYS CONTAINING CALCIUM 
COMPOSITION 
i | Chief 
Al Cr Cu Fe Ni Pr | W Others” Outstanding Property — Application | Reference or Name 
2 10.54 yrs aE Lb _ | | “hh heat- and ¢ slectrical- resistance B.P. 511,494 
35 30 | re resistance elements 
3-30 pra 5 45 pon ie ; One or I s speci: al. magnetic permanent F.P. 817,547 
P, more of: properties magnets 
‘ Co, Cr, Cu, 
Mn, Mo, 
Ti, V, W, 
Zt, G, Shi 
P, Pb 
ae ee sieeatieal ES FR ERS ee, ae 
l 14.5 — | 60.5} 24 — — - special magnetic permanent F.P. 817,547 
properties magnets 
— | 0-50} 20 0.02-1.2Ce*;/*(Ce and Th can be resistance B.P. 510,236 
| min. 1+Co; partly replaced by Ca) | elements 
| Mg+W< 
20; 0.01-6 
Th* 
0.02- | | 0-10} — | — — - | Bal. Ag good electrical and electrical] U.S.P. 2,199,458 
» | | wear propertics | contacts 
. D-10 1-104 1-104 — | 1-104 1-104 Bal. 1-10* 1-10 Ta* *(optionally present, hard iewel- G.P. 535,688 
| single or combined) ry and den- 
| tal alloys 
0-10 | | — — | 5-25 Bal. harde ~nability ‘ewelry and | G.P. 535,688 
| dental 
| Bal.* | l*(Pt can be | lowered volatility high-ten |G.P. 589,449 
| replaced perature 
= with Pr- furnace 
| base alloy) elements 
vA] — |94- | - - ~ | 0.1-5 Zr increased hardness contacts, B.P. 512,142, -143 
' 99 | electrodes, 
ce bee . etc. 
0.4 | ih) — a increased strength conductors | Trans. A.I.M.E., 1930, 
— p. 141 
F 
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By W. T. MUIRHEAD 


Pressing and Sintering Garbide Tool Tips 


Vice President and Gen. Mgr. A. C. Wickman, Lid., Toronto, Canada 


One of the major engineering contributions to Vic- 
tory in this war has been the tremendous ws rae 
in the use of sintered carbide tools for the highest- 
speed machining of steel and other materials. The 
tools are made by brazing carbide tips to a steel or 
cast iron shank. The manufacture of these tips, de- 
scribed in this article, is a major application of 
powder metallurgy. The author gives special atten- 
tion here to the presses and dies employed. 

—The Editors 


manufacture of munitions are directly traceable 

to the use of cutting tools made of the extremely 
hard carbides of tungsten, tantalum and titanium in 
various mixtures or combinations. The tools con- 
tain only a relatively small amount of the carbides, as 
the latter are formed into a tip, which is then brazed 
to a strong supporting shank material like steel or cast 


Mm OF OUR HIGH-PRODUCTION records in the 


iron. 
































The still relatively expensive nature of the tungsten 
carbides is a second reason for supplying it in 
small nibs or tips, which are brazed to the surfaces 
of ordinary steel or even high strength cast iron 
shanks. Two considerations must be satisfied in this 
respect—the shank or body of the tool must be prop- 
erly recessed to receive the tip, and the tool must 
rigidly supported in the machine. Brazing, using 
only copper sheet in the joint, is amply strong to hold 
the tips securely. 

A great number of applications have been de- 
veloped by A. C. Wickman (Canada) Ltd., who pi- 
oneered the manufacture of carbide tools in England 
Cutting tools include not only the regular lathe tools, 
but also form tools, some with quite extensive and 
complicated forms such as reamers, which have long 


narrow slips of carbide only on the working suri aces 
Micrometer anvils and the wearing surfaces in 
spection gages lend themselves excellently to t!.. use 


of this material, which maintains its size many ‘imes 
as long as the hardest of other materials. 


A Powder Metallurgy Application 


The actual production of the tips from pow~ ‘rs of 
tantalum carbide, tungsten carbide and titaniu:. car- 
bide in various proportions, is a striking exan le of 
an application of powder metallurgy. Tungst: », the 
metal, was one of the earliest substances whi. 1 was 
found to demand powder metallurgical tre..ment. 
When the value of the metal was realized as : fila- 
ment in the incandescent lamp, it was found i mpos- 
sible to attain a temperature at which it co.ld be 
melted and cast into bars for drawing to the ‘ine di- 
ameter needed. However, tungsten powder could be 
compressed and sintered into bars at a reasonable 
temperature, and was then plastic enough for draw- 
ing. The same treatment is accorded to the carbides. 

Although tungsten carbide was first produced 
nearly. 50 yrs. ago, the discovery excited little interest 
for a number of years. The reason was that although 
the material was extremely hard and would scratch a 
sapphire, its strength was too low to enable it to be 
put to practical use. . 

However, nearly 20 yrs. ago, a method was dis- 
covered in Germany of increasing the strength of the 


A 750-ton tungsten carbide briquetting press installed 
in the plant of A. C. Wickman (Canada) Ltd., New 
Toronto, Ontario, Canada. Press was designed and 
built by The Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio. 
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entative group of carbide tools manufactured by the author's company—reamer, lathe center, die, 
lat; tools and milling tools. The carbide powder, carbide briquette and individual tool tips are also 


illustrated. 


carbide. This involved the addition of a small 
amount of “cementing metal,”” which during the sin- 
tering i peo forms an alloy by partially Shediving 
the hard carbide particles, and on cooling, cements 
the hard particles into a fairly strong, hard, compact 
mass. The cementing metal usually used is cobalt, 
although nickel and iron may also be used. 

Tungsten carbide is the main constituent of most 
cemented hard alloys, but during recent years small 
amounts of other carbides, such as titanium and tan- 
talum, have been added to impart special properties 
to the alloy for various purposes. 


The Press Used 


A specially designed ‘‘Fastraverse” hydraulic press 
(manufactured by The Hydraulic Press Mfg. Co., 
Mount Gilead, Ohio) is used to compress the pow- 
€fs prior to sintering and machining. A special fea- 
ture of this press is that a hydraulic cylinder and ram 
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assembly has been built into the press bed. Otherwise 
the press is of this company’s standard design. The 
press frame consists of a head and a bed, spaced by a 
pair of uprights. Two pre-loaded tie rods passing 
through each upright lock the assembly together as 
one solid unit. The uprights are accurately aligned 
with head and bed by special patented circular keys. 

The press head incorporates the hydraulic cylinder 
with a power ram which actuates the main slide. The 
main slide is gib guided. Pressure capacity of the 
downward acting press member is 750 tons. This 
pressure is adjustable so that the correct briquetting 
pressure can be secured for various blanks or bri- 
quettes to be made. 

The platen of the horizontal acting ram forms the 
back side of a rectangular recessed opening in the 
press bed. The other three sides are stationary, each 
being an integral part of the press bed. With the 
horizontal clamp closed, the opening in the bed has 
the following dimensions: 24 in. left to right, 18.5 
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(Left) The carbide powder for each briquette is carefully weighed prior to placing the powder into the 
mold. (Right) After the carbide powder has been accurately weighed, it is poured into the mold. 


in. front to back, and 16 in. deep. Wearing blocks 
are usually fastened to each side and to the horizontal 
clamp platen. Just below the opening in the bed is 
mounted a pneumatic ejector. This ejector is used 
to raise and lower the briquette mold. The hori- 
zontal mold clamp ram also has a pressure capacity of 
750 tons. 

Pressure for both the sega and clamping ac- 
tions is supplied by a single radial piston type hy- 
draulic pressure generator, with direct motor drive 
through flexible coupling. A 20-h.p. motor is em- 
ployed, but due to the efficient design of the radial 
pump, maximum load is not required for the com- 
plete press cycle. 


Molding and Pressing 


The die is a box made up of steel slabs, which 
must be assembled and disassembled each time a 
briquette is made. The die is not fastened, the sides 
being suitably tenoned, splined and held together dur- 
ing the pressing operation by the horizontal mold 
clamp in the press bed. 

The four sides and the bottom of the mold are 
clamped together with two ‘‘C” clamps and a quantity 
of the carbide powder, the analysis of which is de- 
termined by the grade of tools required, is carefully 
weighed and poured into the mold and levelled off. 
The powder is extremely fine, having been screened 
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through a 325 mesh sieve, representing an av crage 
grain size of about 0.00004 in. dia. 


The punch is then positioned on top of the 1 rial 
and the loaded mold is then slid across the bec table 
over to the aperture. The ejector is raised to bed 
level and the mold is positioned on the pne atic 
ejector platen. The “C” clamps are removed and the 


mold is lowered into the press bed by receding the 
ejectot. The horizontal clamp ram is closed against 
the side of the mold, and the downward acting press 
slide closes rapidly against the mold punch. 

A pressure of 60,000 Ibs. per sq. in. (30 tons) on 
the material is required to briquette the powder. The 
main press slide is reversed automatically when this 
pre-determined pressure is obtained. As soon as 
the main press slide reaches its initial top position, 
the ejector raises the mold to the table surface for 
disassembly and removal of the blank or briquette. 


Sintering 


Measuring, in a typical case, about 12 in. in length, 
11% in. in width by 14 in. thick, the briquette must Be 
handled with care and is unexpectedly heavy Placed 
in graphite “boats’’ or trays which have been formed 
out of solid graphite blocks, the material is taken 
the first sintering furnace—a continuous pusher fut- 
nace, electrically heated to 1100 deg. F. and contait 
ing an atmosphere of pure hydrogen, so that there is 
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ft) The top of the mold is one in position, and the mold is lowered into the opening in the press 

A horizontal acting hydraulic ram clamps the mold during the briquetting operation. (Right) After 

downward acting press ram has briquetted the powder, the mold is disassembled, and the tungsten 
briquette is removed. 


ed 


The carbide tips are packed inside a graphite “boat” containing alundum powder. The “boat” is placed 
nm a continuous pusher furnace which is electrically heated and which contains an atmosphere of pure hy- 
drogen. Here the second and final sintering takes place. 
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is sintered and then formed to the shape of the tool tip. A diamond saw i: 


times used to cut the briquette into small nibs or tips. 


no tendency for oxidation, which would ruin the ma- 
terial. 

To maintain a positive pressure of hydrogen in the 
chamber, a minute leakage is maintained, burning qui- 
etly as it emerges. This is necessary with controlled 
atmosphere furnaces. The timing of the material 
through the furnace may be varied. The boat passes 
from the hot zone through a water jacketed cooling 
chamber, and the carbide material emerges ready to 
be worked, but it is not yet to final hardness. 

At this stage the briquette is cut up into the re- 
quired shapes. It can be cut with a diamond saw, 
turned in a lathe, ground, milled or drilled, depend- 
ing upon final shape required. Shrinkage from the 
second sinter, which is to follow, is considerable and 
illowances must be made 

The carbide now goes through a second sintering 
furnace, where it is subjected to a temperature of 2,- 
550 to 2,750 deg. F. in a hydrogen atmosphere To 
ensure even heating, each piece is individually packed 
in alundum powder, to which the carbides are com- 
pletely inert. Here it attains its full hardness and 








must thereafter be ground. Although lookin, like 
steel, the specific gravity of the material is «carly 
double that of steel. The extreme hardness quickly 
dulls even the hardest of abrasive grains, so that a 
soft-bonded wheel is necessary to ensure continuous- 
ly sharp cutting edges for dressing ‘a tool. 

The improvements in methods of manufacture, in- 
cluding the development of presses like that described 
here, plus the increasingly wide acceptance of the car- 
bide material, have, by successive steps, reduced the 
cost of the tips and other forms from $453 per bb. 
in 1926 to $80 per Ib., and later to $48. A further 
decrease has been announced in both Canada and the 
United States. 

The carbide tool business is only one of many it 
dustries im the powder metallurgy field. Metallurg: 
ists, mechanical engineers, and production executives 


are increasingly interested in the possibilities of 
powder metallurgy as a technique pointing toward 
faster production methods and the elimination of ma 


chining in the manufacture of parts. 
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NUMBER 37 PROCESSES AND PROCEDURES 
February, 1944 Welding 
The Control of Weld Hardening 
Production men familiar with metal working know that General Guide for Preheating 
certain steels have higher hardening tendencies than others in 
the heat-affected zone adjacent to a weld, and that such metals sito 
require somewhat different arc welding procedures to assure Straight carbon steel under | In general, preheating is not Th 
successful welding. 0.25% C necessary, except with car- Trt 
: bon contents on the high rT. 
It should be understood that the tendency to weld-harden is side of this range and with TT 
not a function of the composition alone. The degree which heavy plate and rigid joints. 
4 given steel will weld-harden is a function of the ratio of Preheat temperatures are 
rate Of heat input to rate of heat dissipation at the weld, which, 100-300° F. : 
in turn, determines the rate of cooling of the weld and -thus —_____— aE 
he degree of hardening. Straight carbon steel 0.25-|Preheating is desirable i 
To reduce weld-hardening of a given steel, it is necessary 0.35 C (or) Low alloy/| though usually not necessary ch 
have: steel 0.12-0.20 C in thin sections. iid 
J So 
(A) High rate of heat input to weld. This can be con- Sanos * ye aan : 
) trolled to some extent by using high welding currents fo 
in relation to welding speed. ee a 
B) Low rate of heat dissipation, which is a function of Straight carbon steel 0.35-| Preheating is desirable and > 
(1) anass°ot ¢ plete Athin plete a3 0.45 C (or) Low alloy} in most cases necessary. Pre- 
oe ee Pa ae ~~ rate) ; steel 0.20-0.30 C | heat- temperatures are 300- 
(2) temperature of plate (the higher the preheat, the 500° EF. 
lower the rate of heat dissipation). 
ie above stateme ins i rg x- ) 
le ppt ee ee eT erg wer my ae Straight carbon steel above | Preheating is necessary. 
Fg oe — po ome - ae Phan woo 7 (or) ow. tor} a temperatures are 
va : 2m . steel above 0.30 or) | 400-600° F. 
'-hardening and a tendency for cracking are to be avoided. Alloy carbon-base steel 
above about 3% alloy ii. 
set of Composition + 
. r ‘ 
7 — iy ay nara ge te steel, oS by In addition to reducing weld hardening, and the consequent } 
h potent in increasing its hardening capacity. Man- : th f MR, f 
se, phosphorus, chromium, vanadium, molybdenum, silicon, danger of cracking, preheating will help to reduce shrinkage 
a nickel and other alloys are often added to increase stresses and the resulting distortion in the work. Even when 
properties and ultimate tensile strength. While many preheating is not required by metallurgical factors, it may be 
ee have ees — to classify the above alloying elements desirable from one of these considerations. This is the case 
E , eo engi en) eae Pememmane, the hardening with large pieces or complicated shapes in mild steel, or with 
e ncy of steel, there has been little general agreement on the ; ' 
subject. It is likely that certain combinations of alloying ele- WK being welded outdoors in winter weather. 
ments are more effective than single additions of equivalent 
ike . ‘otal amounts. Other Methods 
irly ' is said, however, that the maximum hardness obtainable Repair work sometimes makes necessary the welding of parts 
kly by rapid cooling is determined largely by the carbon content ae: b Bl ak nel ; ' | ee 
, of the steel. The addition of the usual amounts of alloys to a : a ae yy sihgaepanmmmate - ae: vetacag cee 
a carbon steel does not increase its maximum hardness on rapid ng, Or stress relieving after welding, will usually not be pos- 
cooling but merely increases the sluggishness of the transforma- sible. The usual procedure in such a case, to hold the finished 
a tion, which results in full hardening at lower rates of cooling. dimensions of the piece and still exercise some control of weld 
hardness, is to weld slowly, laying in a bead and permitting the 
| Preheating ; 
car- work to cool to room temperature. Often the welding heat is 
the Preheating is one of the most useful methods of slowing localized by surrounding the weld area with damp cloths, so 
- Ib. down the cooling rate of a weld, thus reducing weld-hardening. preventing warpage and change of dimension through the mass 
ther The following classification is intended as a guide in determin- of the work. 
ing whether or not pr i i . 
the Ca dati P cheating may be desirable. These — An after treatment of welded parts, either to reduce weld 
€ndations are necessarily of a general nature, and are in- y ; : 
_* tended to indicate what step may be necessary in order to pro- hardening or to relieve locked*up stresses due to welding, is T 
oa duce joints substantially free from weld-hardening. It is advisable in weldments that are to be machined to close toler- 
aa - gate, that for many applications satisfactory welds are be- ances. No annealing of low-carbon steel pieces is necessary, 
iv! ng m i i ; tied : , 
ani a hardenable steels without preheating and are but stress relieving is frequently desirable. Medium carbon | 
- of istactory under certain service conditions. The following , m 1 
¥ guide is for use where the techateue possible under specific steels may be given an after treatment at 1100 to 1200° F. to | 
wa | Conditions requires preheating, and does not mean that preheat- ‘estore properties, while a post-heating treatment at 1200 to r t i 
ma- ing should be used on work now being done successfully. 1450° F. is advantageous with high-carbon steels. ss 
4 +4 
' Prepared by W. ]. Coniey, Consulting Engineer, Lincoln Electric Compan Ltt 
y g y 
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How can you provide for continuous filtra- 
tion— without shutdowns for filter cleaning? 


/ « A Cuno Auto-Klean full-flow filter, 


Lt) 


ff An expensive, space-consuming duplex 


installation requiring high maintenance 
cost. 





METAL DISCS DO THE FILTE G 
The filter element consists of a sta of flat 
wheel-shaped discs, stamped fr strip 
metal rolled especially to close to crances 
for Cuno. 


DEGREE OF FILTRATION DECIDED HERE 


Each disc is separated from the next by & 
thin metal spacer. The -thickness of the 
spacer determines the degree of filtration. 


KEEP FLOW 7 ON “GO” WIT! 








“= 


THE SHAFT Is 
ROTATABLE 


Discs and spacers are 
mounted in a fixed posi- 
tion on a central rotat- 
able shaft. The “spokes” 
of these parts are posi 

tively aligned so that the 
open areas between them 
form channels length- 
wise within the cartridge. 


FILTER CLEANED BY 
METAL BLADES 


On a stationary rod par- 
alleling the rotatable 
stack of discs are mounted 
knife-like cleaner blades. 
These blades, slightly 
thinner than the spacers, 
extend into the slots be- 
tween discs as far as the 
inside edge of disc rims. 


EDGE FILTRATION 
STOPS SOLIDS 
Fluid from filter inlet sur- 
rounds cartridge and is 
forced by differential pres- 
sure to flow radially in- 
ward through slots be- 
tween discs. Solids larger 
than slot opening are re- 
tained. Filtered fluid flows 
up through central chan- 

nels to filter outlet. 


SOLIDS ARE 
COMBED OUT 
When the cartridge is ro- 
tated (manually or auto- 
matically) past stationary 
cleaner blades, all accu- 
mulated solids are combed 
from slots and settle’ to 
the bottom of the sump. 
This does not interfere 

with fluid flow. 


for information relative to. 


CUNO ENGINEERING CORPORATION 
452 South Vine Street, Meriden, Conn. 


Please send me a free copy of QUICK FACTS. I am espe- 
cially interested in the services checked. 


 |Acids 
| \Air 
{| \|Alkali 
| |Boiler Feed 
| \Casein 
| |\Cleaning Solutions 
| |\Coatings 
| }\Compressed Air 
| |\Coolants 
{ \Cutting Oils 
{ |Dip Tank Systems 
[ |Enamel 
| JEngine Fuel 
| |Engine Lubricating Oil 
| |Fuel Oil 
( \Fuel Tar 
Gases 
Gasoline 
_\Grease 
Grinder Coolant 
Hydraulic Oil 
Japan 
Lacquer 
Lubricating Oil 


Name 
Company 
Address 


|Machine Tool Cutting 
Oil 
\Machine Tool Hydraulic 
Oil 
[ |Machine Tool Lubricat- 
ing Oil 
Nitrocellulose Solutions 
L -|Oils 
{ |Paint 
__|Pyroxylin 
| }Quenching Oil 
Resins 
Rust Proofing Com- 
pounds 
|Sizing 
jSolvents 
Spray Systems 
Tar 
Test Stand Lubricating 
Oil 
Varnish 
Washing Compounds 
Water 
Wax 


SS ht a oe a 
























































Copper Alloys 























MATERIALS AND DESIGN 














































































































Red and Yellow Brasses 
A Digest of Common Specifications 
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Compiled by Robert S. Burpo, Jr. 
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, Radiography of Metals 


NUMBER 39 
February, 1944 


Radiography may be defined as the non-destructive inspection 
of matter with X- or gamma-rays. It is applied in the metal 
industries as a routine ifspection tool and as a research or 
analytical instrument. As an inspection tool, radiography is 
employed to pass on the soundness of metal parts and weld- 
ments; as an analytical instrument, it is used in diffraction 
and microradiography to study the structure and structural 
details in metals. 


X- and gamma-rays are a form of radiant energy that have 
the ability to etrate through matter without being com- 
pletely Pealbed. The amount of the radiation allowed to 


pass through a material without being absorbed depends upon 
the density and atomic number of that material and its 
thickness. If cavities or inclusions of a lesser density are 
present in the interior of a specimen of metal, the beam of 
on has less metal to pass, through at those points than 
in the solid portion. Consequently, there is a variation in 
t! sorption of the rays at these points. Since X- and 
g rays effect photographic emulsions in much the same 
' light, this difference in absorption of rays or dif- 

of density can be recorded or a photographic film 

vehind the specimen. Thus, an X-ray image of the 


. is produced with variations of photographic density 
c nding to the density differences from point to point 
it pecimen. This, essentially, is the basis of the radio- 
gt procedure, and is shown schematically in the accom- 
p figure. 




















Off 
Light Dark 
Relative Photographic 
Density 


The X-ray Method 


_ X-rays are produced when a rapidly moving stream Of nega- 
tively charged particles (electrons) are suddenly stopped by 
matter. This is accomplished by means of an X-ray generat- 
ing apparatus, which essentially includes (1) a source of 
electrons, (2) a target located in the path of the electrons, and 
3) a means of applying a potential difference between the 
cathode and the target, in ordér to give the electrons the re- 
quired speed before hitting the target. 


_The X-ray method is the one most widely used in applica- 
tions of radiography to the examination of metals. It is used 
in diffraction analysis, microradiography, and routine radio- 
8taphic inspection. 


Instead of impinging upon a photographic screen, the rays 


may be directed upon a fluorescent screen} where a shadow 
co similar to the exograph, but non-permanent, is pro- 
10%) This is called fluoroscopy. Its sensitivity is low (about 
hag B Rs its applications are limited to the light metals or 
ae > go of the denser metals. There is no permanent 
aon the shadowgraph. However, because it is quick and 

P, Saving the cost of film, chemicals and photographic 


“quipment, it is being used to detect gross defects in metal 
Parts within its working range. 


- A Summary of its Application 


PROCESSES AND PROCEDURES 
Radiography 


The Gamma-ray Method 


Gamma-rays are produced from the disintegration of radio- 
active elements. The‘ gamma-ray procedure of radiography con- 
sists of placing a pellet of radium at a predetermined dis- 
tance from the object to be radiographed. The photographic 
film is placed on the side of the object away from the pellet, 
thus exposing the film to the radiation that passes through 
the object. Radium salts,. such as radium chloride or radium 
ee are generally used as the source of gamma-rays in 
industria! radiography. 

The use of the gamma ray method is limited to the in- 
spection of metals for gross internal defects and is not practical 
for diffraction analysis or microradiography. In the radio- 
graphic inspection of steel it is possible to examine sections up 
to 10 in. thick with satisfactory results. 


Comparison of the X-ray and Gamma-ray Methods 


Gamma-rays are limited to radiographic inspection of metals 
for detection of gross defects, while the X-ray method is used 
in all three applications of radiography to metals examination. 
Thus, X-rays and gamma-rays, if they may be said to 
pete, do so only in the one application, that 1s, 
graphic inspection of metals. 

Both methods have their own particular limitations and 
advantages. X-ray apparatus (except for one million volt 
units) is limited to the examination of steel under around 5 
or 6 in., while gamma-ray inspection is possible up to 10 in. 
The chief disadvantage of the gamma-ray method is the ex- 
posure time required, which runs into hours or days. So, 
it would seem that radiography, with radium, supplements 
that with X-rays, in that it is used chiefly in thicknesses 
that cannot be penetrated by X-rays. Below are listed the 
advantages of each method: 


com 
in the radio- 


Advantages of Gamma Ray 


1. High latitude of density gradations on irregular parts. 

2. Less scattering than X-rays. 

3. Low cost per unit examination for low volume radiog- 
raphy. 

4. Independent of mechanical breakdowns and maintenance, 

5. Simplicity of operation. 

6. Can be used in assemblies and parts inaccessible to X- 
ray apparatus. 

7. Availability without high first cost. 

8. Examination of steel thicknesses up to 9 or 10 in 

Advantages of X-ray 

1. More sensitive up to 2 in. thicknesses of steel. 

2. Short exposure times. 

3. Good contrast and definition. 

4. Interpretation of radiographs easier because of better ccn- 
trast. 

5. Wave length can be regulated for contrast or variable 
thickness. 


6. Preferable for thin steel, light alloys and welds. 
7. Greater flexibility than gamma-ray method. 
8. Good control of exposure technique. 


The applications of radiography in the metal industries may 
be generally classified under three heads: (1) radiographic 
inspection, (2) diffraction analysis, and (3) microradiography 


Radiographic Inspection 


The purpose of inspection of metals by X-rays or gamma- 
rays is to examine the internal soundness and the homogeneity 
of fabricated parts. The principles involved in obtaining a 
radiograph have been explained previously. 

The applications of radiography for the detection of defects 
in metal parts are many: 


(Continued on page 385) 
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‘Micro-Processed Beryllium Copper 


FLAT SPRINGS 


Hold Proper Shape Indefinitely!; 










i 

5 

5 

; 

! 

M : 
‘ : i 
icro-processing starts with the premise that if yoy ; 
know the characteristics of the beryllium copper strip FF 
you are using, know the physical and eles. H 

iu 











trical requirements of the finished spring EI 
. , is 
... then the variables of time-temperature #1 


— 
i | 


involved in heat treat forming can be con. 









trolled within the closest of limits. 





Flat springs with exceptionally long seryjge 
life and original accuracy are the inevitable 


result. 





Thus, Instrument Specialties deliv ers in any 
desired quantity (from one sp! r to mil- 


lions) flat springs Micro-proc 1 to the 








following tolerances: 








yn bends, 
o .003 in. 


Angles: Within + | 
‘ag! guag FP latness: Within .00 


per inch of length. 








Simple or complex designs are ually re 





sponsive to Micro - processing \aximum 


desired properties are also easily «ttainable. 
As an example: springs heat ated for 
minimum drift have unusual! igh endur 
ance strength. With the Carso:: Electronic BU 


Micrometer developed by I-S, it is a routine 








matter to measure drift in pilot lots and 








predict repetition of results in production #7 





quantities. 





Great savings are possible by incorpora 








ing Micro-processed Beryllium copper flat 
assembly 








springs in your equipment 












i Bervilien Coppet 


; Wier aad Strip 
by 


“Spiking A Rumor”’ 

The facts about the greatly in- 
creased supply of beryllium 
copper. 


“Making Beryllium Copper 
Behave” 

The story behind the develop- 
ment of micro-processing. 


“Predicting Spring Performance 
of Beryllium Copper Wire & 
Strip” 

Why beryllium copper varies in 
hardening response and what to 
do about it. 











and maintenance cost is lowered, higher 





operating efficiency is obtained, and absolute uniformil) 





of characteristics is assured. 








Make use of our sample spring and engineering design 


send drawings, samples, or specifics 





departments 








. - nti — ol 
tions. We’stand ready to prove our statement —® 





your Own springs. 


INSTRUMENT SPECIALTIES CO., ING 
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DEPT. M-2, LITTLE FALLS, NEW JERS 






“mICceO, +. Peocessie” 
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FIELD ENGINEERING OFFICES : BOSTON - CHICAGO - CLEVELAND - PHILAD 
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ae NUMBER 39 (Continued) RADIOGRAPHY OF METAL» 
— : 
ae Metal ge age a non-destructive test, radiography has Heat Treatment of Metals 
e ; tesa ‘ : - 
i . ts 
vs found w “the dal the casting industries. It is chiefly em Study of the effects of recrystallization of cold worked metals. 
iL ployed in the derivation of proper foundry technique and Detecti Title Dita! oniel Toke tech. treahahens 
| ~—s changes im the design of core and mold or in the process of Ef po . “re — anne: y ee 
= gating. In addition, it is used widely as a required inspec- R ye na at " rp 0 a am <5 P al; 3 
-- tion method to pass on the soundness of production castings. Ey. SEWER (FOSUCHON, “LEMPETAUre OF ANNEALING aN + 
ae The automotive and aircraft industries use radiography ex- eta et f _* 4+ 
rT tensively for the inspection of parts. cermunation Of grain’ size. TULL 
a Welds—As in castings, radiographic inspection is employed  oyging and Fabrication of Metals 
+ as an inspection tool as well as an aid in the development ie. SA 
a of good techniques and procedures. With it the smallest Study of directional properties in rolled and drawn steel. TTTT 
rT defects, such as cracks, incomplete fusion, slag and porosity Comparison of effects of twisting and bending steel wire. TTT 
sin welds, can be detected. Study of structure of welds. tir 
a: Rolled and Drawn Metal—Radiography is used frequently : oo ++ 
rT on rolled sheet steel to detect any occurrence of slag inclusions. Properties and Applications of Metals TI aI 
rT Etiects of extreme cold drawing also can be detected, for exam- Study of fatiguc properties of metals. Till 
| ple, in aluminum rod. Study of magnetic properties in steel. ' 
+ tae ; Study of internal stresses or applied stresses. = 
scellaneous applications—Inspection of: Insulated wires 
an' cables and coated metals, for breaks; metal tubes, Microradiography 
; f clogging; assembled objects, for proper  adjust- : . ; 
" of parts; molten metals inside furnaces, for melting Microradiography is a method for studying the gross struc- 
and surface tension; ball bearings, for soundness; metal ‘Ue of metals. Its results supplement those of a yy resonenet 
transmission tubes; metal sheets suspected of corrosion gtaphy in that the microradiograph gives the actual structure 
! through a layer of finite thickness rather than merely a po! 
wi . testes ished surface. . 
— The microridiographic procedure consists of taking a thin rt 
of the fine structural details of metals may be ac- section (about 0.005 in. thick) of the metal under examina- | 
c shed by X-ray diffraction. It is the one application tion, and placing it between and in contact with a photographic a 
of ography where the method does not depend upon the film and a lead-foil screen with a hole about 1 millimeter ++ 
p e differential absorption of X-rays by matter. The in diameter for defining the X-ray beam that passes through +--+ 
pro ‘ure essentially consists of directing a small beam of the specimen. The resulting small black dot on the film is mag- rTTtT 
X at a small sample of metal. The crystals in the metal  nified several hundred times under a microscope. rial 
act > suitable gratings, and diffract the X-rays in different my oe rial 
a ns. The diffraction pattern of the rays is caught on In microradiography, differential absorption is essential for =e 
. graphic film, and from this a study of the structure successful interpretation of the specimen and, therefore, care- rT 
| cat made. The exposure technique consists of high milli- ful consideration must be given in selecting the proper thick- 
5 an (20 to 1000 MA), low voltage (25 to 60 KV) and ess of the specimen and the voltage in the X-ray tube. The 
rel y long exposure times (several hours). operating voltage range is between 4000 and 8000 volts, and 
The practical applications of X-ray diffraction in the metal- the current up to 50 milliamperes. The exposure times are 
a and producing industries are-many and varied. Listed relatively short compared to those used in diffraction work 
bel . a enmbbs tte Mibtications: and can be less than one minute in length. 
The applications of microradiography are the same as those 
Production of Metals for photomicrography, and include the detection of non- 
pee: Se aie homogeneity and segregations, the study of structural details ttt 
Determination of uniformity in production of steel. in metals and alloys, detection of hair-line cracks, and de- TTT 
Study of structure in production of forming metals. termination of proper heat treatment. aa 
; 7 
ohana | 
+444 
| er i | Lif. 
Voltage and Thickness Ranges for Applications of Radiography to Various Metals ++ 4-4 
. --} 
$—--4—-—@— : 
Voltage Range General | Magnesium Aluminum Steel Copper tt 
__ Kilovolts Application Alloys Alloys Alloys TI] is 
4-8 Microradiography | " TH 
ee eraean ee rat 
| 25-60 Diffraction | | Bae 
$9 . : ge. seen Sees ener SA ——_—_ | -—— _ aeun ae 
| 83-90 X-ray inspection | Up to 3 in. | Up to 2 in. Up to Yin. | Up to 2/5 in. TH 
30-150 X-ray inspection | Up to 64% in. | Up to 41/4 in. Up to 114 in. Up to 11/5 in. | | 
| ___ 60-250 cs X-ray. inspection | Above 61 in | Above 41/2 in. | Up to 214 in. Up to 2 in. mr : 1 
; : 29 3 Saaremaa, 2 1 
Tradl sta X-ray inspection Up to 5% in. Up to 4% in Th I 
een X-ray inspection | | Up to 7 im. Up to 5 in. Til 
2 er Rage ee [wn Li 
1000 | X-ray inspection | Up to 9 in. Up to 7 in. a ; 
C Ris 3 | Lu ; 
) +44 
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a at 
x Prepared by H. R. Clauser 
. 385 
+ H 7 T T T ] 
: A t | i ; ; 
; i ; ‘ | ; 
4 ; i i i H 





























































































































































































































38 DIFFERENT 

ANALYSES of Arcos 
Stainless Electrodes 
in all usual sizes. 


2 ARCOS PLANTS 
Producing Stainless 
and Alloy Electrodes 
Exclusively. 








366 DAYS IN 44 


Producing Quality 
Weld Metal Easily 
Deposited.* 


] ARCOS DIS- 
TRIBUTORS Serving 
every Industrial 
Area in the Country. 


Hacos CORPORATION 


40) NORTH BROAD ST., PHILADELPHIA, PA. 


Distributors Warehouse Stocks in the Following Cities: 


Borger, Texas ... Hart Industrial Supply Co. Los Angeles, Callf.......Victor Equipment Co. 
Boston, Mass. (Belmont), H. Boker & Co., Inc., Milwaukee, Wis. .. -Machinery & Welder Corp. 

W.E. Fluke Moline, 1. ....... Machinery & Welder Corp. 
Buffaio, N. Y. -»+++Root, Neal & Co. Montreal,Canada.G.D.Peters&Co.ofCanada, Ltd. 
Chicago, ttl... ..-Machinery & Welder Corp. New Orleans, La. Wm. D. Seymour Co. 
Cincinnati, Ohio........Williams & Co., Inc. New York, N. Y.........H. Boker & Co., Ine. 
Cleveland, Ohio ........Williams & Co., Inc. Oklahoma City, Okla. . Hart Industrial Supply Co. 
Columbus, Ohio -«+ees»Williams & Co., Inc. Pampa, Texas. ......Hart Industrial Supply Co. 
Detroit, Michigan. ...C. E. Philips & Co., Inc. Pittsburgh, Pa..........Williams & Co., Ine. 
Erie, Penna. ... Boyd Welding Co. Rochester, N. Y..........Welding Supply Co. 


Fresno, Calif...........Victor Equipment Co. 
Ft. Wayne, tnd..Wayne Welding Sup. Co., Inc. 
Honolulu, Hawaii. .Hawalian Gas Products, Ltd. 
Mouston, Texas. .Champion Rivet Co. of Texas 
Kansas City, Mo.. Welders Supply & Repair Co. 
Kingsport, Tenn. Slip-Not Belting Corp. 


San Diego, Calif. Victor Equipment Co. 
San Francisco, Calif.....Victor Equipment Co. 
Seattie, Wash. Victor Equipment Co. 
St. Louis, Mo. .....Machinery & Welder Corp. 

Welding Supply Co. 
Wichita, Mansas..............Watkins, Inc. 


“QUALITY WELD METAL 
EASILY DEPOSITED" 


























Lightening Hole Deburrer 


by Russ Mannette and Walter Trezise, 
Behr-Manning Div., Norton Co 


uircraft light, holes, ranging 
in. in diam., are generally 
1 in the Dural stringers 
However, the route: 


Of stamping machine leaves burrs along 
the edges of the holes, most methods 
of removing which appeared unsatis- 
factory. 
However. 


Me talite f loth 


ingenious cone made of 
was devised and attached 
to the shaft of a motor and rotated 
. 1800 rpm. The hole is placed over 
the rotating cone. which easily removes 
the burr and gives to the edge on each 
Side a slight radius, 

w© Cone is designed for a 45° angle, 
snag by experience to be the correct 

» Just as experience has dictated a 
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speed of 1800 r.p.m. (In excess of 
2000 r.p.m. the cone flares to a degree 
that makes it impractical.) 

The motor may be attached to the 
bench with the shaft at right angles 
to the front edge so the cone will over 
hang. Optional mountings on drill 
presses, etc. are possible. A .standard 
3-jaw chuck or a special adapter would 
be required. to hold the cone adapter 
if used with a bench mounted motor. 
To use on heavier gage Duralumin the 
No. 80 grit cloth. is advisable; with 
lighter stock, the No. 120. 

As the diameter of the Metalite cloth 
varies from 2 in. at the top to 8 in. at 
the base, practically any size lightening 
hole from 2 to 7 in. can be deburred. 
In shaping up the abrasive cloth cone, 
a ¥-in. overlap is arranged and the 
cone fastened by an ordinary paper 
stapler 


By forging rear axle differential pin- 
jons instead of machining them from 
bar stock, Timken-Detroit Axle Co. ex. 
pects to save 1,500,000 lbs. of high-grade 
steel by the end of the year. Formerly, 
tne two sizes from bar stock were 4.77 and 
1.65 lbs., but after machining were 1.34 
and 0.50 lbs., the difference being waste. 
Now they are forged from pieces weigh- 


ing 2.12 and 0.92 lbs., a saving of almost 
SO per cent over the former practice. 
Moreover, the pinions made by forging: 
meed only three major machining opera- 
tions to finish them. The teeth require 
no machining. The pinions are from 
SAE 2612 or 9420 Grainal 
They are carl 

fame as any 

60,000 ca 


Two Dissimilar Stampings from 
Same Die 


by WV. E. Edwards, 
General Electric Co. 


A big stamping and a little one from 
the same die is no optical illusion. A 
die stamps the same size, of* course, 
but by passing the one at the right 
through a hydrogen furnace 200 times 
instead of once, the sample shrinks con 
siderably 

This shrinking has a practical aj 
cation By checking on the shrinkage 
of certain steel samples passing through 
electrically heated hydrogen furnaces, 
metallurgists can learn what effects to 
expect in heat-treating processes. The 
stampings lose no weight during the fre 
quent treatments. 

In the accompanying photograph the 
author holds the non-shrunk and shrunk 
stampings. 
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Band Saw Blades in Dies 


by Arthur C. Vaughn & Lowell E. Hall, 
Curtiss-Wright Corp. 


. 
The conventional method of fabricating 
aircraft door openings in the aluminum 
skin is by “routing,’’- which required 





the additional operations of hand filing 
of the door for proper clearance, burr- 
ing the edges, and drilling the holes. 

Our newer method consists of making 
blank and pierce dies with worn out 
band saw blades, from which the teeth 
have been ground off. This new method 
has several main advantages: Doors are 
interchangeable; fit and clearance are 
perfect; five operations (two routing, 
two burring, and one drilling) are elim- 
inated; there is a large saving in scrap. 
(The only scrap now is a 1/32-in. 
ring blanked out between the door and 
skin.) 

The male die includes band saw blades, 
minus the teeth, as cutting edges and 
hole punches. The female die has a 
band saw blade kicker or scrap ejector. 
The 1/32-in. scrap ring is the exact 
clearance desired between the skin and 
the door in the assembly. 

The die also punches the necessary 
screw holes in the door skin simultane- 
ously. In the male die, additional 
punches form the ring of holes in the 
skin surrounding the door cut-out. 

The skin is located on the die by an 
alignment bar attached to the female 
die and by two guide pins that pick up 
two designated holes in the skin, which 
makes use of the die fool-proof. 

A blade can be replaced in about 1 


edges do not require heat treating and 
forming. Blades are practical for all 
shapes within the bonding radius of the 
saw blade, which is about ¥% in. Angles 
can be cut by breaking and butting the 
blades. 

The upper photograph shows at the 
extreme left the aircraft door, blanked 
out from the space in the center, with 
the 1/32 in. band of scrap at the ex- 
treme right. Note the holes that have 
been punched both in the door and the 
skin surrounding the opening. In the 
bottom photo appear the blank and 
pierce die with the band saw blades 
in place, the female die at the left, the 
male at the right. 

{The authors, connected with the Co- 
lumbus branch of Curtiss-Wright, con- 
tributed these ideas through the Em- 
ployee Suggestion System.—Editor} 


Avoiding Warpage in Welding 


by O. T. Barnett, 
Metal and Thermit Corp. 


Warpage of steel plates in welding is 
another case where an ounce of preven- 
tion is worth a pound of cure. Warp- 
age is prevented commonly by proper 
procedures, such as skip and skip-step- 
back techniques. The smaller the amount 
of heat introduced, the less tendency to- 
wards warping. Heavier layers are often 
advisable. 

On a butt weld, unrestrained, one de- 
gree of warping can be put into the 
joint for each pass. A butt weld joining 
two 1-in. plates, using 8 passes to the 
inch, will warp 8°; made in 16 passes, 
nearly 16°, 

In the fabrication of fractionating towers 
by welding, one uses strongbacks to pre- 
vent warpage. Trays in such towers 
have been held to remarkably close tol- 
erances by clever strongback jigs. 





hr., including grinding-off of teeth. 
Blades can blank 24 ST aluminum alloy 
up to 0.040 in. thick, and are good for 
cutting 5000 parts before replacement. 
The die is less expensive than the con- 
ventional one, because blade cutting 
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Many companies control their metal by 
peening while the metal is hot, hence 
can be stretched. Large fillets joining 
heavy members at exact right angles gain 
from peening. 

Another method to correct warpage is 





applying heat to the convex side to secure 
upsetting of the metal, hoping that syb. 
sequent shrinkage will bring the struc. 
ture into correct alignment. Straightenj 
of warped structures is still in the trial 
and error era. 

Finally, the best practice is to avoid 
warpage in the first place. 











When the supply of wiping solder vay 
low in Iceland, Signal Corps technicians 
melted toothpaste tubes which they sal. 
vaged from their buddies. Solder, cog. 
sisting mostly of tin and lead, is used to 
connect electrical circuits in fragile radio 
wiring as well as wrist-thick telephone 
cables. It was to splice a cable line tha 
the toothpaste tubes were used. 


—Publications Bra 
War Deparean 

















Knife from an Old Hacksaw Blade 


by W. F. Schaphorst 








In this era of “Don't-throw -it-away,” 
an old hacksaw blade can easily be con- 
verted into a knife for cutting ton rod 
packings and for cutting throug): numer- 
ous metals in places difficult contact 








with an ordinary hacksaw. 

The blade already has one ole, and 
we make another by heating red hot 
locally and punching in prep: ation for 




















attaching a wooden han Rivets 

oot) ee 

( “9 3 } 
4 —s “ 

fasten the handle to the st blade. A 

new blade may be used in this mannet, 


of course, yet the old one does vey 
well for ordinary cutting jo! 


Arc Stabilizer for Welding 


by C. L. Denault, 
Westinghouse Electric & Mfg. @. 


Welding of thin metals, such as dome 7 = 
by aircraft builders, requires small elec: 
trodes and low welding currents to pie 
vent burning the thin sheet. But an # 
arc becomes ‘unstable and may go ou 
easily. Though gas Has been used # 
is more expensive. 

D.c. welding was not feasible becaust 
of arc blow, and the greater penetratio” 
led to burning through. 

The problem was solved by supett 
posing a high-frequency voltage Wa 
(about 250 kilocycles) on the welding 
current. This keeps the arc sue 
ionized during the reversals of low 
frequency (60-cycle) welding current. 
As an arc stabilizer, the high 
provides firm control of very SmaB T= 
rents. a 
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New Magnesium Plants 


Condensed from 


“Engineering and Mining Journal’ 


The plants of Basic Magnesium, Inc. in 
Utah turn out more metal than any other 
magnesium plant in the world, and have 
cost more money. The mine is far up the 
side of one of the vast Utah valleys, 300 
miles north of the reduction plant, 31 miles 
from the nearest railroad and 1,100 miles 
by circuitous rail travel from mine to plant, 
though eventually trucks will carry the raw 
material the 300 miles by direct route. In 
the mine is a concentration of almost pure 
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magnesite, or magnesium carbonate. 

At the mine a single blast usually dis- 
lodges 10,000 tons of magnesite, which is 
loaded into 9-yd. trucks that take it either 
to the crushing plant or to the waste dump, 
as composition dictates. The magnesite 
taken to the reduction plant must contain 
not more than 4% insoluble material, 4.5% 
CaO or 2% FeO and AIl,O;. The content 
of MgO should be about 40%. About 2,000 
tons of ore daily has been mined. 
















The trucks dump into the Allis-Chalmers 
gyratory crusher with about 6% discarded 
in the final screening and used for road fe. 
pair. The usable crushed ore is delivered 
to a stockpile 350 ft. long, containing 
to 45,000 tons. A stacker mixes fresh or. 
with old, giving perfect distribution. 

Concentration is by the flotation p 
using the following reagents: aluminum syj. 
phate, sodium metaphosphate, caustic s 
acidified sodium silicate, and naphthenic 
acid. The magnesite recovery is now 10% 
as against 48% at the start. 

The main reduction plant is a mile long 
designed on modernistic lines. There are 
three main steps in the process: (1) Cy. 
cined magnesite, mixed with coal and peat 
and suitably prepared, is heated in electric 
furnaces, called chlorinators, in an 4g. 
mosphere of chlorine; (2) the anhydrous 
magnesium chloride formed in the chlogi. 
nators is transferred to electric cells where. 
in molten magnesium collects in a pool op 
the electrolyte’s surface; (3) dipped out 
of the cell by hand, the molten magnesium 
is refined and cast into bars. 





Auxiliary Plants 


The company also operates chlorine 
plant, a flux preparation plant, a caustic 
soda plant, a brine plant, and a magnesium 
chloride liquor preparation plant, most of 
which are as large as any similar units op. 
erating anywhere. Peat moss comes from 
Canada and coal from Utah acts as a 
reducing agent, and the pea ss makes 
the mixture porous. Experiments are con- 
ducted for the eventual elin ion of the 
peat. 

The chlorinator and electrol\<is buildings 
each cover the area of a footl:!! field, and 
are divided into two main rooms, in one 


of which are eight chlorinato:s and in the 
other 88 electrolytic cells. A c rrent of 750 


amp. is applied to the cell circuit; voltage 
drop is about 3.3 per cell 

Chlorine is evolved at tl ode in the 
upper part and removed through the top 
of the cell. Hydrogen forms «t the cathode 
and is removed through the back of the 
cell. Sodium hydroxide also forms at the 
cathode and passes out \ the waste 
liquor. 

Left behind in the chlorinator is a residue 
of silica, alumina, iron oxides, ete. which 
are cleaned out every three weeks, at which 


time electrodes are changed or dressed, Th 
cells are arranged in eight rows of eleven 
cells each. They are low receptacles about 
the size of two bathtubs side by sid 
Through the covers of the cells project th 
electrodes, six steel cathodes and three 
graphite anodes, and an exhaust pipe for 
the chlorine to leave by. 
Magnesium metal forms at the unshielded 
cathodes and gradually collects in @ pool on 
the surface of the chloride. When sevet! 
inches deep, two men dip out the molten 
metal into a gas-heated ladle for transit 
to the first casting operation, the metal De 
ing removed from each cell once 4 day. 
The cast pigs now go to the — 
ing melted in small pot furnaces. A ¢ 
consisting of powdered metal chloe 
fluorides, is stirred through the moltes 
metal, and the resulting sludge allowed * 
settle. A reducing atmosphere Suses 
the metal until it solidifies. : 


ais Engineering & Mini, 
R. H. Ramee? saa’ Ol 1943, pp. 6 
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SOLVAY 


TRADE MARK REG, U, S. PAT. OFF, 


DUSTLESS 
DENSE 
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A new form of SOLVAY Dustless Dense 
SODA ASH created especially for desulfuriza- 
tion is now available. 

Designated as No. 2-10, this product has been 
made granular to further facilitate handling. 

Immediate delivery of No. 2-10 can be 
made. Inquiries are invited. 


$0 PUY” Sets CORP ORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 


40 RECTOR STREET 


NEW YORK 6, N. Y. 


FEBRUARY, 
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The maximum production of a furnace is made possible by 
continuous firing in one direction. The life of the “Fitch” recupera- 
tor is prolonged over «mn indefinite period of time by the ability 
to replace individual parts without disturbing the balance of the 
structure. The first cost of the recuperator is no greater than the 
cost of the conventional regenerators and reversing valve equip 


ment, 


WHY REVERSE? 


WE DO NOT BUILD FURNACES 


Write for Bulletin No. 12 : 


“FITCH” RECUPERATORS for the STEEL INDUSTRY 


FITCH RECUPERATOR CO. 


PLAINFIELD NATIONAL BANK BUILDING. PLAINFIELD, NEW JERSEY 














396 





Double-Spout Ladle 


Condensed from “Stahl und Eisen” 


The efficiency of cranes can be materi 
improved in steel mills with limited crane 
facilities by providing the pouring ladles 
with two plug holes. Shortening the tap. 
ping time of the ladle results in a longer 
life of the ladle and in considerable say. 
ings in refractories. 

Further savings accrue from the fact that 
the new method permits pouring a great 
number of. ingots by top casting. This js 
not feasible when using a single-plug ladle, 
due to the longer tapping time required, 
With a shorter teeming time, the danger of 
plug leaks is reduced. 

When tapping a ladle in 15 min., a sup. 
prisingly small wear and tear of the plug 
and teeming nozzle results. The filling of 
the ingot molds is not accelerated. The 
new method may be compared to the pour. 
ing from two ladles. It naturally calls for 
close team-work between the ladle and the 
pit crews. The shorter tapping times con. 
stitute a relief of both crews, particularly 
during the summer. 

When casting a great number of small 
ingots or castings, double-plug hole ‘tapping 
offers particularly great advantages. A num. 
ber of typical examples is discussed by 
comparing the old method with the new, 

The pouring funnels, which Id be 
slightly raised, were attached to the bottom 
of the ladle in casting wheel tires a.d solid 
wheels from a 65-ton two-hole le, te 
sulting in a considerably shorter tapping 
time. In another case the pourin. of 100 
ingots of 300 kg. each (30 tons) | ormerly 
took 90 min., while 240 ingots of 200 kg. 








(48 tons) were cast in 80 min. ith the 
new method. 

Some mills employ two ladles 1 often =f 
two open-hearth furnaces, in « large 
ingots of 60 to 80 tons. The two-hole 
ladle simplifies this operation. 

—Alfred Mund. Stahl u. Ei Vol, 63, 
July 22, 1943 509-513. 


New Soaking Pit Desizn 


Condensed from “Iron and Steel Engineer’ 


Increased demands upon quality and 
quantity in recent years have brought about 
changes in soaking pit design and ope 
tion. Continuous rolling has made larg 
tonnage demands on soaking pits 

The newer pits have various shapes 
round, square and rectangular. In one typt 
the fuel enters the bottom and exhausts # 
either side; in another the exit and inlet 
ports reverse at intervals; while in still a» 
other the fuel enters from each end and 
the waste gases leave in the same manne 
The design of the latter pit gives uniform 
heat distribution to both the top and bot 
tom of the ingot. 

The pit is fired by two burners directly 
opposed to each other in opposite end 
walls, with the burners located close to the 
bottom of the pit. These two flames me 
in the middle of the pit and are fo 
to the top and side walls of the pit. The 
then travel along the back of the imgo# 
to the flue openings, which are located it 
the four corners of the pit. The gases thert 
pass directly through the pit recu 
and thence to the stack. 
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FURNACES like this, con- 


structed with Corhart Electrocast, are now in use 
throughout the world. We have been serving the 
glass industry for fifteen years, during which we 
have become one of the most important refractory 
manufacturers in this field. Do you have a tough 
application for which you are seeking better re 
fractories? 











rly 
kg. The entire flux walls and bottom of this 16° x 56° glass furnace are constructed of Corhart Electrocast blocks. 
the 
N Still Anoth 

_ | ow dt nother 
rge EE TO ORNS MRT * 
role 

Corhart Uni lated B ‘ 
. 63, 
A orha ninsulate otiom:! 
wo’ H™ another item to add to your “mental file’ In addition to numerous insulated bottoms, there are now 
hen on Corhart* Electrocast bottoms. at least THIRTY - EIGHT uninsulated Corhart bottem 
oe | Oe installations in glass tanks in North and South America... . 
large In March, 1942, a well-known glass manufacturer in- 
ae - stalled his first uninsulated Corhart Electrocast melting- We knew you'd like to have these facts. 
A ; end bottom. On the strength of its performance, this 
ale Corhart Refractories Company, Incorporated, Sixteenth & 
leo © customer has now installed another uninsulated Corhart ys 
ol Ee Lee Streets, Louisville, Kentucky. 
a bottom in another of his tanks. Both are of 12” Corhart 
iform Standard Electrocast. 
| bot: *Not a product, but a registered trade-mark 
nen ‘ But these two tanks are by no means the only ones in 
» on q ; 
to the ie which uninsulated Corhart bottoms are now being used. 
meet ENDURANCE 
forced 
¥ CORFART 
ingos 
ted if 
ie ELECTROGCAST 
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PURE COPPER 
TIN and SILICON 
BRONZES 


yield 


SOUND CASTINGS 
of OPTIMUM CHARACTERISTICS 


when you deoxidize and degasify 


your molten metal with a 


LITHIUM MASTER ALLOY 


In molten copper and tin- or silicon-bronzes, Lithium 








reacts readily with such harmful impurities as gases 
(hydrogen), oxides, sulfides, or other non-metallic 
impurities. Owing to its very low specific gravity 


‘ (1/18 of that of copper) these Lithium compounds 





rise quickly to the surface. Thanks to its very low 


More complete informa- equivalent weight, less than 0.01% Lithium is sufh- 


tion and directions are eye 
cient in most cases. 
available on request. 


When you write us 


If you use Lithium in the form of Lithium Master 
please state your case 
ee that we can he as Alloys, you employ copper or bronze as a carrier for 


specific and helpful as the small amount of Lithium needed. Consequently, 
possible. 


uniform distribution of Lithium in your melt is accom- 


° plished in a very simple manner. 


LITHIUM MASTER ALLOYS ARE STILL SUBJECT TO W.P.B. ALLOCATION 


LITHALOYS CORPORATION 


444 Madison Avenue, New York, New York 
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Application of a silicon carbide recuper. 
ator to the pit is made to give sufficien 
air preheat and for reducing the waste gas 
temperature to a temperature that is easj 
handled by the stack damper and flue brick. 
work without damage. The recuperator jg 
of sufficient area to maintain approximately 
1000° F. of air preheat temperature. 

Air is supplied to each row of pits 
a cold-air fan at a pressure of about one jn, 
water at maximum flow. The system of 
forcing air through the recuperator under 
pressure allows the measurement of com. 
bustion air under standard conditions. 

The burner construction must give upj. 
form air velocity to the burner port so that 
proper mixing can be obtained. The rate 
of mixing with preheated air is a very im. 
portant factor in obtaining a uniform pit 
temperature. 

A burner has been developed that gives 
uniform temperature to all ingots from the 
middle of the pit back to the corner, Pits 
are now in operation that give a uniform 
heat of ingots top and bottom, and uniform 
in regard to ingot location. 

Pits are controlled by a combustion fatio 
regulator, which adjusts the air flow ip 
volumetric proportions to the flow of fuel, 
The stack damper is adjusted by a furnace 
pressure regulator to maintain constant pit 
pressure. Two thermocouples are inserted 
in the side wall of the pit in close prox. 
imity to the top of the ingots for temper. 
ature control and measurement. 

The time of soaking in the new pit is 
short, since the surface temperatu:es on all 
parts of the ingot are brought to rolling 
temperature uniformly. 


—Joseph Sgertcs. Iron & Steel Engineer, 
ol. 20, Nov. 1943, pp. 48-52. 


Economies with Rammin: Mix 
Condensed from “Brick and Clay Record" 


The use of Harbison-Walker Magnamix 
permits the installation of a complete hearth 
to its finished contours before heat is ap 
plied. This allows steel to be made within 
a few days with saving in labor and time. 

Magnesite suitable for refractories is ob 
tained from seawater by the Chesney proc 
ess by Northwest Magnesite Co., a sub 
sidiary of Harbison-Walker. 

H-W Magnamix contains about 80% 
magnesia, largely in the form of periclas. 
Sintered bottoms of magnesite grains ust 
ally contain as a bond 15 to 20% added 
slag, which dilutes the magnesia, HW 
Magnamix is installed without slag and, 
therefore, magnesia is not diluted. 

When properly rammed, an H-W Mag 
namix bottom has a cold crushing strength 
of 1500 psi, a modulus of rupture of 35) 
psi, and density of 165 to 170 lbs. pet @ 
ft. It contains about 130 Ibs. of periclit 
per cu. ft. 

Another feature of Magnamix is thd 
hearths are rapidly installed with comm 
labor. Complete open-hearth furnace bot: 
toms have been placed at the rate of 
two tons per hr. Ramming may begin ™ 
mediately upon completion of sub-bottom 
front and back wall and roof, and Pp r 
simultaneously with the constuaars 
parts and end walls. Contours of an 
hearth and the working surface are 
lished completely before any heat 1s applied 
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EARTH PATCH is a war-born 
refractory that has made good. 


Open hearth men, driving furnaces 
for more and more steel to meet war 
needs, called for an emergency patch 
material . . . something that could be 
dumped into large bottom holes to 
make strong, safe repairs with least 


delay. Hearth Patch was the answer. 


Just how well Hearth Patch serves 
this purpose is demonstrated by its 
steadily growing acceptance. Month 
after month, the tonnage used in- 
creases. New customers are trying it, 
liking it, becoming regular users. 


Hearth Patch is designed for quick, 
emergency repairs. A fine-grained, 
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BASIC REFRACTORIES, ING. 


ND. OHIO. 


fast-setting magnesite, it is intended to 
be thrown quickly, without slag addi- 
tion, into deep holes while the furnace 
is still very hot. Properly applied and 
given a working surface of dolomite 


clinker, it sets into a dense repair. 


Hearth Patch has been much im- 
proved in its development over the past 
three years. It is now aRamix-type prod- 
uct of high fusibility, greatly increased 


refractoriness, and remarkable stability. 


Our Service Engineers are prepared 
to assist your personnel in proper 
ways to use Hearth Patch and other 
Basic Refractories products—to help 
you make maximum savings in pro- 


duction time with good refractories. 


INCORPORATECE 


OHIO 
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BASIC FURNACE 
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EXTRUDING ALUMINUM BRONZE RODSON JA 
2000-TON TUBE AND ROD EXTRUGION PRESS 


SCHLOEMANN PRESSES- 


Outstanding Performance | 
in the Extrusion 


of Non-Ferrous Metals 








Schloemann Extrusion Presses are meeting the demands of the 
non-ferrous metal industry for economic and dependable per- 
formance in the extrusion of rods, bars, all kinds of sections, 
tubular products, strip and wire rod. Recognition throughout 
the industry is due to: 


% High quality of products extruded 


%* Great range of sizes obtainable from one 
installation 


% Ease of operation 
% Dependability of performance 


% Low cost of operation and maintenance 


Schloemann skill and experience are also utilized in the engi- 
neering of air-hydraulic accumulators, accumulator controls, 
and the engineering of complete hydraulic systems. 





1104 Empire Building Pittsburgh 22, Penna. 


HYDRAULIC -PRESSES ROLLING MILI MACHINERY 








Installation of Magnamix is as follows. 
The magnesite or chrome brick ia the syb. 
hearth are swept and brushed with liquid 
sodium silicate to form a thin glazed surface 
on which to ram the bottom. Before ap- 
plying Magnamix this glazed surface js 
swept clean. 

Two forms, made of 2-in. planking cut to 
conform to the profile of the sub-bottom, 
are placed across the furnace. The forms 
should be slightly higher than the desired 
thickness of Magnamix. Ramming may be. 
gin at the taphole, building up to the ge. 
quired elevation to permit placing the pipe, 

A four to five in. thickness of magnamix 
is sufficient for ramming at one time to g 
thickness of 21 to 3 in. The rammed syr. 
face of each layer should be scratched Y, 
to Y in. to insure bonding with the next 
layer. 


The completed surface must be dried with 
a wood fire, the temperature raised to 309 
to 400° F. in 12 to 16 hrs. The furnace js 
then lighted, and the temperature is raised 


gradually over a period of at least 24 hrs, 


—Brick and Clay Record, Vol. 103 
Sept. 1943, pp. 55-56 


Continuous Casting of Aluminum 


Condensed from “Metall 


This article discusses what is termed as 
a noteworthy advance in the pe-fection of 
a process for the direct cooling of ingots 
and “‘billets’’ while they are being poured. 

This is a development by the Vereinigte 
Leichmetal-Werke, of Hanover, Germany, 
which is described in British Pa nt Specifi- 
cation No. 492,216. In the process as de. 


veloped, the metal is poured ) a short 
water-cooled mold from which the bottom 
is lowered at such a rate that ingot is 
not completely solid when it leaves the 
mold, thus permitting cooling w.ter to come 


into direct contact with the ingot metal 
almost immediately after casti 

For casting aluminum containimg 3.5 to 
4.5% Cu and 0.6 to 1.4% Mg and Map, 
an example is cited in which a mold may 
be 25 to 30 cms. in diam. and 16 to 20 
cms. long into which the metal is poured 
to within 4 to 5 cms. of the top and the 
ingot lowered at the rate of 50 to 90 cms. 
per min. Several methods of cooling the 
mold and the ingots are given in th 
specifications. 

Several methods of chilling ingots have 
been devised, and they include the em 
ployment of copper molds, water-cooled 
iron molds, and molds made of light steel 
sheet, which are submerged in water eisher 
before or immediately after casting. 


The remarkable improvement in te 
metallurgical structure of the ingots pi 
duced by direct cooling prompted the Vv 
W. to carry out more thorough and ¢x- 
haustive experiments, with the result that 
they arrived at a means whereby, to use 
terms of the Patent Specification mente 
above, ‘“‘the molten metal 1s poured into 
a short water-cooled mold, the bottom © 
which is lowered meanwhile at such 
in relation to the rate of pouring that 
level of the molten metal remains more 
less constant, where the rate of 
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HOW TO SOLVE 
YOUR 


SURFACE TREATING 


PROBLEMS 
WITH THIS 
VERSATILE 


OXIDIZING AGENT 


For Etching 
Steel 


Ferrisul’s action as 
an etching agent is 
easily controlled, yet 
extremely rapid—as 
high as 30 times that 
of sulfuric acid... 
Thus it produces a 
sharp, fine-grained 
uniform etch... is 
now being used with 
outstanding success 
on steel cartridge 
cases before drawing. 


For Pickling 
Nickel 


For Etching Low 
Alloy Steel 


For Pickling 
Aluminum 
Bronze 


Laboratory and 
plant tests have 
proved Ferrisul also 
has definite advan- 
tages in these treat- 
ing problems, and 
recommended pro- 
cedures have been 
worked out for each. 
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For Pickling 
Copper and 
Its Alloys 


Producers of all 
types of copper and 
copper alloys report 
that with Ferrisul- 
sulfuric solutions 
they get a complete 
pickle. ..a clean, 
more natural-look- 
ing surface... an 
end to red stain... 
and substantial sav- 
ings in metal pre- 
viously lost in the 
pickling bath. 


For Pickling 
Straight 
Chrome Steels 


When used on 
straight chrome 
steels, Ferrisul pick- 
ling solutions have 
effectively removed 
all scale with very 
little, if any, metal 
loss... There is no 
fuming... The bath 
is easily analyzed... 
Chemical costs are 
lower than with 


other treatments. 


The use of Ferrisul 
(anhydrous |/ferric 
sulfate) has grown 
rapidly in recent 
years, but many 
promising applica- 
tions have yet to be 
explored., Dry and 
free-flowing, Ferrisul 
is easy to store, han- 
dle and use. Both 
the dry product and 
its solutions are sta- 
ble, non-toxic and 
non-fuming. For full 
details and experi- 
enced technical help 
in applying Ferrisul 
to your surface treat- 
ing problems, in- 
quire: MONSANTO 
CHEMICAL Co., Mer- 
rimac Division, Ev- 
erett Station, Boston 


(49), Mass. 


“ee 
en em eun cues anu au eum moun si tae eons 














For Pickling 
18-8 Stainless 
Steel 


On 18-8 and on sim- 
ilar stainless steels, 
Ferrisul-HF solutions 
completely remove 
oxide scale... with 
no measurable attack 
on the metal... thus 
producing substan- 
tial savings in metal 

. and an ideal sur- 
face for further fin- 
ishing operations... 
all at substantially 


lower chemical costs. 


For Pickling 
Copper Clad 
Steel 


By adding Ferrisul 
to an inhibited acid 
pickling bath for 
copper-clad steels, 
both red and black 
scale are removed in 
one bath... thus 
producing a quick, 
complete pickle. 

aiding subsequent 
drawing operations 
.. and reducing re 
jects due to surface 


blemishes. 





MONSANTO 








CHEMICALS 
ee 


SERVING INDUSTRY WHICH SERVES MANKIND 
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For 


CLEAN STEEL 


and 
INCREASED 
PRODUCTION 


® Lunke-Rite—an extremely ef- 
fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
of cooling in center section of 
ingot, which has been found to 
prevent internal cracks and lami- 
nations. This fact is especially 
important for large forging in- 
gots.—Also used for fitting ladle 
stopper into nozzle;—as cover on 
steel in ladle where duplexing or 
reladling is practiced;—as cover 
on hot metal being transported a 
distance from blast furnaces;— 
etc—LUNKE-RITE is available 
in grades to suit various needs. 
Information upon request. 





© Rite-Melt Cleanser—  con- 
taining no aluminum—placed on 
bottom of ladle or into stream or 
on bottom of mold. 


© Rite-Sulphur Reducer—put in 
ladle. 


® Rite-Moldcote— for steel in- 


got molds—can be easily sprayed 
and is economical to use. 








of the direct cooling process has not been 


| of alloy sheet, rolled from directly cooled 





CONRAD WOLFF 


Manufacturer—Owner of 
The Rite-Products Company 
Irvington, N. j. 
P. O. Box 448 .. . Newark, N. j. 


Additional Products: 


Rite-Tonerde 

Finest levigated alumina 
Green-Rouge Polish 

Levigated Chromic oxide 
Mild Polish 

Levigated tin oxide 
Sharp Polish 

Levigated cerium oxide 
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| is of such magnitude compared with the 


size of the mold that the ingot has not yet | 
completely solidified through the center | 
when it leaves the bottom of the mold, 
this (complete solidification) only taking 
place subsequently by direct contact with the 
cooling liquid. 


Continuous Pouring 

Since there is no fixed bottom to the 
mold, provision can be made for pouring 
to continue as long as required. For this 
reason, this method of casting is some- 
times described as the “continuous casting 
process.” 

After a number of trials it was found 
that the mold could be shortened very 
considerably, and the chief novelty de- 
scribed in the Patent Specification under 
reference is that the mold is shorter in 
vertical height than the smallest diameter 
of the ingot, billet or slab being cast. 

At first it was thought that the short- 
ening of the mold might result in a very 
considerable slowing up of the rate of pour- | 
ing, if the solidified walls of the ingot 
were to be sufficiently strong to contain 
the molten interior metal, but in practice 
it was found that cylindrical billets of over 





| 40 cms. diam. could be cast at speeds of 
up to 15 to 20 cms. per min., provided 
that an adequate supply of cooling water 


at ipproximately normal temperature was 
ivailable 


It seems probable that the importance 


sufficiently appreciated in this country 
{England}, since many manufacturers so 
far have failed to avail themselves of the | 
many advantages accruing from it. One | 
of the latter is that the much improved | 
properties obtained in some duralumin types 


slabs, permit of the specified mechanical 
properties being obtained while using much 
lower magnesium content than would be | 
required when employing slabs cast in | 
ordinary chill Similar improve- 
ments in properties are obtained in ex- 
truded sections or forgings made from di- 
rectly cooled billets. 


—Metailurgia, Vol. 28, Sept. 1943, 
pp. 249-250. 


molds 


German Wartime Metallurgy 
Condensed from 


“Engineering and Mining Journal” | 
| a 
An important source of copper and tin | 


for Germany was church bells. They were | 
exploded with dynamite, then the lumps | 
were either remelted in a cupola and | 
charged liquid, or the Bessemer converter | 
was blown hot with coke and charged with | 
the lumps. In the anodes poured from the | 
converter the main surprise was the noble 
metals, it then being recalled that many 
bells were antique before present days of | 
refinements of metals separation. | 
In the Bessemerizing silver, more volatile 
than gold, was partly driven over with the 
baghouse dust, later reclaimed in the tin 
operations. Antimony, nickel and bismuth 
were bad impurities in the anode material, 
while lead and zinc spoiled the tin flue 





dust. 





Applied like paint, prevents 
cracking and spalling 


Now, more than ever, anything which 
prevents interruption of furnace pro- 
duction is of vital importance. Brick- 
seal refractory coating prolongs the 


life of new or old brickwork by pre- 
venting disintegration due to cracking, 
spalling and slagging. 

Brickseal consists of high-fusion clays 
|and metals combined in oil. Furnace 
heat drives off the oils and vétrifies 


_the clays and metals, permanently 


binding the bricks with a 


highly- 


glazed, vitreous, monolithic coating, 
impervious to gases, carbon and air 
| infiltration. The highly reflective sur- 
face keeps heat inside the furnace and 
| increases its efficiency. 

At operating temperature 5rickseal 
becomes semi-plastic so that it ex- 


pands and contracts with the wall, and 
therefore cannot crack, peel or blister 
due to sudden temperature variations. 
This feature also enables Brickseal to 


| bind loose brickwork and o!d cracks. 


Slag and clinkers can be removed 
without damage to lining. Brickseal is 
applied easily with brush or spray gun, 
and the furnace may be fired at once. 


| At very little cost, Bricksea! will as- 


sure longer, uninterrupted production. 
Write for sample. 
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Either P. B. SILLIMANITE Ramming Mix or Brick 
and Shapes are supplied for the roofs of the smaller 
furnaces — 1000 Ib. and under. Brick and Special 
Shapes are recommended for the larger roofs. 
Write today for your copy of Bulletin No. 311, and 
other interesting data. 
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Corn 


HIT THE ROOF LATELY! 


This roof of PB. Sillimanite Ramming 
Mix on 1000 lb. direct are furnace, 
melted a total of 1650 heats, 


chrome nickel alloys 


ROOF COST 


HEATS MELTED PER HEAT 


P. B. Sillimanite 
Ramming Mix 


Silica 












HOW THE WROUGHT BRASS 


INDUSTRY CONSERVES METAL 


No industry melting 
commensurate tonnage* 
of vital metal can quite 
match the brass mills for 
conservation and low melt- 
ing losses. The savings 
of metal total millions of 
pounds; clearly the meth- 
od they use is worth 
noting: 


Virtually all the brass 
mills in North America 
use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
METELECTRIC PROGRESS,” the 
news magazine of induction melting, 
electric heat treating, non-ferrous in- 
got and alloys? Write to: AJAX ELEC- 
TRIC FURNACE CORP., 1108 Frank- 
ford Avenue, Philadelphia 23, Pa, 


*UPWARDS OF 5 BILLION POUNDS ANNUALLY 





ASSOCIATE AlAK METAL COMPANY, Nos-Ferrows lngot Metals and Alloys for Foundry Use 
Northrup 


AJAX ELECTROTWERMIC CORPORATION, Ajox- 


High Frequency induction Furmaces 


COMPANIES: Ajax ELECTRIC COMPANY, INC., The Ajex-Huligres Electric Solt Bath Furnace 
AJAK ENGINEERING CORPORATION, Ajax-Tomo-Wyatt Alumiaum Melting induction Furnaces 
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The top charge feature of 
Lectromelts is boosting the ton- 
nage of electric steel depart- 
ments. Improvements in furnace 
design permit quicker charging 
and less time between heats. 


The illustrated top charge 
Lectromelt pours an average heat 
of 10 tons of quality steel. 
Lectromelts are available in sizes 
from 100 tons to 25 pounds ca- 
pacity. Write for complete in- 
formation. 


LECTROMELT FURNACE CORPORATION 


PENNSYLVANIA 


| 








The converter slags had to be recy 
in blast furnaces, using additional copper 
materials from different sources. Total tip 
losses, from bronze to collected flue dust, 
may have been 10%, while the copper ge. 
covery as anodes, including recycling losses 
in slags, may have been 95%. 

The most interesting and difficult prob. 
lem of the Germans working with tin was 
the treatment of “glanzmetall” alloys de. 
rived from reclaiming bearing metals. This 
is the remaining crust after a ternary, cop. 
sisting of 3.5 Sb, 58 Sn and 38.5% Pb, 
is tapped off a kettle-like reverberatory 
furnace. 

Recovery of the noble metals therein was 
the incentive for a complicated process 
The mixed oxides were reduced in a rever. 
beratory or blast furnace, blowing down the 
metal in a converter where noble metals 
remain behind in an alloy with copper and 
antimony, while the oxides of lead and tig 
containing little antimony are caught in a 
baghouse. 

The converter copper, high in noble 
metal and antimony, went to a sulphate 
electrolysis, while the oxides were separately 
reduced in a reverberatory furnace to a 
metal that was either electrolyzed in 4 
sulpho-stannate bath, if it contained more 


than 80% Sn, or was sold for solder of 
bearing alloy. 
Bearing Metals 

Calcium-hardened lead bearing «\loys are 
used to the extent of 5,000 tons yearly in 
German railroads as “bahnmetal!.’ While 
in this country preference was given fusion 
electrolysis in making such alloy:, the two 
processes used in Europe are both chemical, 

Germany is self-sufficient in \«nadivm, 
which she obtains from the minc.‘c ores of 
France and Luxembourg, containi.g 0.07% 
V, which yields a pig iron conta :ning O10 
to 0.15%. Vanadium is separat rom pig 
iron chiefly by oxidation. TI xidation 
by FeO takes place in the pre of acid 
slags only after most of the mar :anese and 
silicon are eliminated. Recover) from mb 
nette ore reaches 50 to 60% the van- 
adium content. 

As to nickel, the German inkenstein 


ores contained 1% associated with ifon. 


They are reduced to a ferronicke! with 10% 
Ni, then the iron is Bessemerized out to4 
40% nickel alloy, at which point some 


nickel starts slagging. Bessemerizing may 
be continued to form nickel-bearing slags, 
to be separately reduced to a low-grade 
ferronickel slag and a high-grade ferto- 
nickel metal. 

As to zinc, Germany is greatly indebted 
to the United States for methods of produt- 
ing high-purity metal andu sing it in zine 
alloys, introduced by the U. S., where ‘hey 
serve mainly as die-casting materials. In 
Germany they are used widely as a bass 
substitute in extruded and rolled shapés. 

With respect to magnesium, early in 1939 
Germany was operating plants that pf 
duced it by thermal reduction of dolomite 
with carbon, silicon and calcium carbide, 
but the greater part still comes from elec: 
trolysis of magnesium chloride, which, 
turn, is produced by reacting magnesium 
oxide with chlorine and carbon in an elec: 
tric furnace, such as used by Basic Mag: 
nesium, Inc., here. 


oa . ¢. Va 
—W. J. Kroll. Engineering & I 
134 Sept 1943. pe 50-51, Oct, por 68h 
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UNGSTEN - 


in There all the time! 
SE 


Tungsten high-speed steel can now be made metallurgical behavior of Tungsten, Molyb- 
and used as needed. With minor exceptions, denum, or Boron will be welcomed by the 
restriction is off. A better balance between Molybdenum Corporation. 

need and supply has made this possible. 


So resourceful have been our metallurgists 
and plant production men, and so fortunate 
Our access to alternative materials, that 
during the months when Tungsten was 
scarce, our output of high-quality steels was AMERICAN Production, American Distribution, 


not greatly impaired. But now that Tungsten American Control— Completely Integrated. 3 
is agai btai Offices: Pittsburgh, New York, Chicago, Detroit, 
gain obtainable, many manufacturers are 


Los Angeles, San Francisco, Seattle. 
returning to it for uses in which it has iOng Sales Representatives: Edgar L. Fink, Detroit; H.C. 


o .S isco . 
been the standard material. Donaldson & Co., Los Angeles, San Francisco, Seattle. 


Inquiries concerning the availability or the 


| MOLY BD ENUM cern rst vn 


PITTSBURGH, PA. 
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Melting and Pouring of Gray : V Mleable, Steel, Brass and Bronze, 


Aluminum and Magnesium ¢ Molding, Core-Making, Gating 
naces, Refractories, Ovens, Molds, 


nt and Materials 


and Risering, etc. * Fou 
Sands, Binders, Auxiliary 
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Casting 500-Pound Bomis 


Condensed from “Foundry Trade Journal 


A practice used for the mass-production 
of green-sand molded 500-Ib. bombs 
utilizes a maximum of steel scrap and , 
minimum of ferro-silicon. The system was 
based on a new theory for the operation 
of the side-blown converter, the synchropi. 
zation of mold assembly and other jobs 


with the time taken to pour a predeter. 


mined number of castings, and a new sys. 
tem of sand cooling. The theory postulates 
the notion that silicon in the charge jg 
unnecessary, provided the metal is super. 
heated to a temperature equivalent to that 
in the vessel when carbon begins to reac 
with oxygen of the bath. 

For the manufacture of these 500-Jh 
bombs, a British foundry uses 20-ton-per-hr, 
cupolas, 124% ton rotary furnaces, and q 
battery of 31 tons capacity side-blown 
converters. The cupolas are blown by 
electrically-driven positive displacement 
blowers. The cupolas are provided with 


a deep well to facilitate carbon pickup 
from the coke bed. 

Low phosphorus material not being es- 
sential for this particular production, the 


iron produced by these cupolas has the 
following average analysis: 2.7-2.8 C, 0.1. 
0.2 Si, 0.3-0.5 Mn, 0.12-0.15 S 0,06. 
0.07% P. Using 30 Ibs. of soda ash 
per ton, sulphur is reduced to «n average 
of 0.035%, but can be reduced still fur. 
ther when required. The accom) :nying sili- 
con loss is small. 

The metal is transferred to the rotary 
furnaces, which are fired by pulverized 


anthracite. In the rotary furna:cs the tem- 
perature of the metal is raised by 200° C. 
(360° F.) without change in composition. 
Apart from superheating, these furnaces 
also act as mixers. 

From the rotary plant the m: tal is trans- 
ferred to the side-blown ac onverters. 
The composition of the stee! leaving the 
converters will average: 0.23-9.25 C 03 


Si, 1.3-1.4 Mn, 0.03-0.04 ind 0.06- 
0.07% P. Teapot lip pouring ladles re 
ceive the metal from the converters, and are 
transported to the pouring position along- 
side the mold conveyor. The metal losses 
are about 5% in the cupola, and 5 to 7% 
in the converter. 


Sand Coolers Used 

Before machining, the bombs are heated 
to 950° C. (1740° F.), soaked at 950 
to 972° C. (1740 to 1780° F.) for 2% 
hrs., and cooled over a period of 5¥, his 
Large tonnages of sand are being effec 
tively cooled in large (Buttner system) 
rotary drurn coolers, each handling up © 
30 tons of sand per hr. The drums ae 
43 ft. long and 7 ft. 10 in. in diam, Bach 
cooler is provided with a large centrifugs! 
fan that draws the cooling ait th 
the drum counter to the sand flow. 

The bogies carrying the cores are pushed 
through continuous drying stoves of the 
gas and hot air continuous recirculating 
type, operating to 210° C. (410 F). 
Each stove is divided into three 200% 
preheating, soaking, and cooling, the fis 
using waste heat from the hot 
assisted by coke-oven gas. 

For making the molds « better © 
sandslingers and a pair of down-deaw 
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GET FASTER 

FORMING! 
Truline cores ram 
quickly, giving 


dense cores with 





freedom from sag- 
ging. This means 
more cores per hour 
per core maker! 


GET FASTER 
BAKING! 


Truline cores harden 
under low oven heat, 
dry without oxida- 
tion. Oven-time is 





less, output greater! 


GET FASTER 
CLEANING! 


Truline cores burn 
out readily. Core 
sand shakes out 
easily, saving valu- 
able clean-up time. 


IT’S A LOT OF SATISFACTION to turn out a big order of 


castings . . . every last one of them true to core dimensions, 








a RO ccm 


sound as a dollar! And it’s mighty pleasant, too, to have them 


out on time . . . that certainly rings the bell with the Army, the | 
Navy—whomeyer you're doing work for! Specify Truline Binder —— —) 
and watch your production climb! The coupon below | TT C OMPANY 
brings complete information, use it today. wa? 4 HERCULES POWDER. 

' Delaware — 

} _ Wilmington 99, use Truline 
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Non-ferrous melting is 
with crucibles in the 
Anstice Foundry in Roch- 
ester, New York. 






90 WEST STREET, NEW YORK 6, NEW YORK 









molding machines are used. The hot eg. 
ings are placed on specially-constructed 
bogies traveling on two tracks, each bogie 
carrying eight bombs, which are propelled 
through two cooling chambers by elec. 
trically-operated, screw-type pushergear 
Air is drawn from beneath the bogies and 
is taken to a large blowing fan at the 
discharge end, where it is picked up by 
exhaust ducts. 

The hot air so generated is led for use 
with the core stoves as described above 
Each bomb is tested under water to an air 
pressure of 40 psi. 


—Foundry Trade J., Vol. 71, Oct. 7, 1 
pp. 101-106, 100; Oct. 14, pp. 119-154 993 


Casting to Specification 


Condensed from “Canadian Metals 
& Metallurgical Industries’ 


Current problems of the foundry industry 


are considered under three headings: (1) 
| specifications, (2) questionable products 
and (3) rectification of faulty castings, 
The requirements set down specifi- 
cations for castings are mecessary, because 
castings are subjected to water and air of 
varying composition, tempet es and 
pressures, each of which is a factor in de. 
termining the suitability of product 
for the work it is required to perform, 
The particular mechanical conditions 
under which the castings mus: serve and 
the stresses thus involved h an im- 
portant bearing upon the qualit °s required 
in the casting. In writing the specific. 
tions some leeway must be grav ‘cd because 
of the possibilities for faulty «>cration of 
the machine when in service 
Aerial bombing is a factor cting the 
rigidity of casting specificatio In some 
| instances the damage done to main pro 
pelling machinery, auxiliaries, piping and 
shafting on shipboard and to heavy pund- 
ing machinery, shearing mac! y, and all 
types of machine tools in factories by near 
misses of aerial bombs is hardly believ- 


able. 
Another factor in specification making 
is the introduction of substitutes due to 
the lack of materials regarded as the best 
known. The purpose for which the cast 
ing is to be used determines the desirability 
of attempting to rectify defective castings. 
The type of salvage operation depends 
on the nature of the casting and the work 
that it has to perform. 
The working conditions of casting 
should be given thorough consideration be 
fore any repair job is undertaken. Not 
ferrous alloys are adaptable to repaif by 
burning, but the operation must be done 
by men well qualified and experienced. — 
Generally, in cases where the propor 
of defective castings of a particular YP 
is high, the following points should be 
checked: (1) The design from 4 foundry 
point of view; (2) method of molding 
gating and venting; (3) temperatume ° 
pouring; and (4) type of sand used 
for the cores. 
A machine shop should give due = 
sideration to a foundry planning 
ment in conjunction with the 
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1944 


If the knowledge accumulated by Michigan Smelting in its 50 years 
of specialized experience were gathered together, it would form an 
authoritative and basic reference book covering this entire industry. 
Non-ferrous scrap metal refining has been our business for half a 
century. The sound technical knowledge and wide practical ex- 
perience possessed by our executive staff is at your disposal. When 
you are in the market for non-ferrous alloys, consult us for your 


requirements, no matter how rigid, exacting or unusual. 


NON-FERROUS SCRAP METAL REFINERS FOR 50 YEARS 


MICHIGAN SMELTING and Refining 


Division of 
BOHN ALUMINUM & BRASS CORPORATION - Detroit, Michigan 


General Offices: Lafayette Building - 
















~.0N THE 
PRODUCTION FRONT 





with 


HAUSFELD 
warms FURNACES 


* 
BUILT FOR SERVICE 
; a 


FURNACES FOR 
BRASS e ALUMINUM e MAGNESIUM 
AND ALL OTHER 
NON-FERROUS ALLOYS 


The Campbell -Hausfeld Co. 


200-220 MOORE ST. HARRISON, OHIO 








production department, with the final de. 
sign not accepted until all parties have had 


an opportunity to reconcile their views. 


Where difficulties are being experienced 
with the production of good castings, a 
committee of the American Foundrymen's 
Association should be in existence in order 
that the foundry concerned might put its 
problems before such an experienced group, 


—Can, Metals & Met. Inds., 
Vol. 6, Oct., 1943, pp. 38, 40 


Efficiency in the Foundry 


Condensed from “Western Metals” 


The Atlas Foundry and Machine Co. 
Tacoma, Wash., is an unusual jobbing foun- 
dry, being an integral operation from pat- 
terns to finished production. Castings are 
of ferrous and non-ferrous metals, including 
light alloys. Each type of foundry operates 
independently, with over 300 employ 
together. Buildings are spotlessly 
with green trim, all areas betwee: 
ings being asphalted 

Walls ot the pattern shop are 
an underfioor duct system remo all 
dust. All machines are direct dri and 
overhead unit gas heaters serve in winter. 
Atlas can turn out intricate pattern work 
of large size, such as stern fra: for 
ships, 30 ft. long. Much woodworki: ¢ and 
tool grinding machinery equip the »attern 
shop. Over 100,000 live patterns indicate 
that this is one of the largest pattern lofts 
on the Pacific Coast. 

A battery of sand mills mix « ally 
facing and backing sands. Mol ma- 
chines and jolt-squeeze machines mod- 
ern. An Electromelt 3-phase el arc 
furnace, ranging up to 3000° F out 
4 to 6 tons per batch. Laboratory rol is 
applied to each heat, with pre!iminary 
analysis before pouring. Among tesiers are 
those for hardness, tensile strength, arbitra- 
tion bar and X-ray equipment. A recent in- 
teresting job is casting hoist differential 
housings with much variation in thickness, 
Ye to 114 in. 

In the core room, window-walls are blue- 
painted, making for only 2% light intensity 
loss, omitting 90% of the glare. Mech 
anization is carried through in core cut 
ters, rod straightenets, cranes, hoppers, 
drawing machines, etc. Two Mahr oil-fired 
heat treat furnaces, with Brown automatic 
controls, are adjacent to the cleaning room 
Typical are crane wheels, from which gates 
and risers are removed with an acetylene 
torch, then heated to 1600 to 1700° F. for 
annealing. One hour per in. of thickness ® 
the general time rule. 

In the cleaning room is Pangborn equip’ 
ment, including a dust collector moviig 
27,000 cu. ft. of air per min. and a f0l 
blast unit. Also, exhaust lines serve the 
Marsche grinders. Ingersoll-Rand air com 
pressors serve the air lines. Other equiP’ 
ment is a liquid oxygen plant and an Ox- 
weld acetylene generator. 

—Western Metals, Vol. 1, Oct. 1943, 
pp. 26, 27. 
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INCREASED OUR PRODUCTION 





videst possible application of ‘“Shamva”’ 
Mi. ‘lite super-refractories to your furnace con- 
striction, will provide a definite impetus to pro- 
duction because— 


1. PRODUCTION INCREASED PER FUR. 
ACE. Longer refractory service life means 
nger furnace life, fewer production inter- 
tions, maximum output per unit. 


2. ODUCTION INCREASED PER MAN. 
n who formerly were occupied in furnace 
pairs are largely released for productive 

work — adding useful man-hours without 


adding to the payroll. 





A few examples of “Shamva” Miullite burner blocks made 
in endless variety, with exacting adherence to specifications. 


REFRACTORY PRODUCTS OF 


EetRA LONG. LIFE - - «+ « 





TRADE MARK 


THE MULLITE REFRACTORIES CO., SHELTON, CONN. 
Pioneers in Mullite Super-refractories 


Bricks, Cements, Special Shapes for Every Requirement 


7 
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When new work is in progress, the de- 
signer is frequently blamed for all pro- 
duction difficulties. Sometimes this is jus- 
tified. However, no new design should 
be issued to the factory until a joint con- 
ference of designers and production en- 
gineers is held. 

The designer should have guidance as 
to the process to be used. If several 
methods are possible, the choice will af- 
fect his design. The choice of the process 
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Assembling Metal Components 


Condensed from 
"Sheet Metal Industries” 


of assembling depends on the total num- 
ber of items and the required rate of pro- 
duction. The permanence of the assem- 
bly must be taken into consideration. If 
the items are permanently assembled, the 
choice is wider than if they must be capable 
of being taken down for cleaning and re- 
pair. 

The desired strength of the assembly 
may also affect the choice of joining means. 
The strength of a soldered joint is gener- 





ally taken as equal to the strength of the 
solder, although higher strengths may be 
obtained due to surface alloying. 

Copper brazing in a hydrogen atmos. 
phere will give greater strengths. Further. 
more, copper at 1100° C. in a hydrogen 
atmosphere will flow several inches into 
a pressed fit, whereas this penetration is not 
easily obtained by silver soldering or flame 
brazing. The strength of welds is taken 
as equal to that of the parent metal. 

The consistency and reliability of the 
processes chosen is a most vital factor 
upon which will depend the methods of 
control. Where the quantities involved are 
large, it is necessary to eliminate as far 
as possible the human factor and to con. 
trol the sequence of operations. 

Any required strength of joint may be 
obtained by riveting with a suitable choice 
of the size and number of rivets. Fre. 
quently the assembly to be riveted is a 
complex of metallic and non-metallic parts 
that will not stand high pressures without 
cracking. It is then necessary to use hol- 
low rivets or rivets of a non-ferrous metal 
with a comparatively low yield point 


Spot Welding 

Spot welding is in many cases, quicker 
and cheaper than riveting, but it has defi. 
nite limitations. It is applicable to a!! steels 
with less than 0.2% C; with higher carbon 
contents, the welds are apt to hard 
and brittle and may be craeked unless 
special techniques are used. 

Brass, silicon bronze and man: other 
non-ferrous metals can be spot we! ‘ed suc- 
cessfully, but they require accura’: auto- 


matic control of current, heating e, and 
pressure. No designer should spe: fy spot 
welds in aluminum unless his ps are 
equipped with adequate welding ~ achines 


and the plant necessary to rem oxide 


film from the surface before we! ng. An 
accuracy of assembly equal to ‘hat ob 
tained by rivets may be obtainec by spot 
or projection welding if suitable welding 
fixtures are used. 

The application of the spot- or butt 
welding machine as a riveting m«chine is 


not as widely known as it deserves to be 
The spot or butt welder enables the rivet 
to be heated in position and pressed while 
hot. The rivet tightness is several times 
greater than can be obtained by any cold 
method. Furthermore, it can be used with 
small rivets, which are unsuitable for fur 
nace heating as they would cool down & 
cessively before they could be introduced 
into the holes. 

Spot welding has a low fatigue strength 
where there is a relative movement of the 
parts. Copper brazing is better in sudt 
applications. 

For the large scale assembly of suc? 
parts, various electrical methods of heat- 
ing are often useful. For example, am stem 
being soldered may be heated by 
rods or blocks in contact with the 
or by direct resistance heating. High fre- 
quency heating is also worthy of consid- 
eration. 

















Process Limitations 


Various process limitations must be ot 
sidered. Soft solders rapidly lose 
as the temperature is increased, so they ai 
not satisfactory for parts to be used # 
elevated temperatures. Another important 
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DIRTY WEATHER 


Tough going is the reason why B & W Re- 
fractories in the boiler furnaces must deliver 
—and do! 


THE BABCOCK & WILCOX CO. 


Refractories Division 
85 LIBERTY ST., NEW YORK 6, N. Y. 
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@ ‘Shotgun Coverage” or precision processing? 
their production programs on 


and excess refrigerant (which they can’t utilize) at 
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Dudu 


FOR PRECISION PROCESSING 


Manufacturers who put 


“cost based on effictency’” schedules never 


hesitate in THEIR selection of sub-zero testing and processing equipment. 


They know that Kold-Hold equipment is productioneered* to insure 


capacity and temperature best suited to fit specific cold processing 


application 


They know that “shotgun coverage” gives them extra compression 


a higher initial cost 
Kold-Hold’s precision processing, obtainable with Kold-Hold Sub 


Zero machines, assures you efficient handling of the job for which the unit 


intended Here are several suggestions from Kold-Hold's 


Wittieriasmiliiae 


2.0 & 4.0 Cu. Ft. capacities at —45° & —60° 
F. Kold-Hold’s most popular models. High 
efficiency, low cost maintenance and port- 


ability have established their acceptance in 
rivet storing, aging of steel and steel parts, 
chemical processing and pitch removal from 
optical lens. Designed for heavy duty. 


100T 45 























5.4 & 11.0 Cu. Ft. Capacities at —45° & 
—60" F. 
ing sub-zero processing can use these units 
Wherever —45° to 
temperatures in these capacities is 


Virtually every application utiliz- 
to good advantage. 
-60° F, 
specified for cold processing, Kold-Hold units 
in this series are selected. In expansion fit- 
ting, aging of metals, aluminum alloy storage 
1100745 and numerous other applications, these ma- 
chines provide reliable, fast, efficient low 


temperature performance. 





















5.0 & 11.0 Cu. Ft. Capacities at —75° & 
—90° F. For real “bottleneck-breakers” these 
Kold-Hold machines are unequalled in proces- 
sing and testing of materials (including ex- 
pansion fits, stabilizing steel and hardening 
Rated the 
—75° machines approximately 300 BTU per 
14 hours. ... 
On the —90° unit an approximate extraction 


of metals). heat extraction on 
hour attaining —75° in 


of 100 BTU per hour reaching rated tempera- 


505 T75 


ture in 2 hours. 
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436 NORTH GRAND AVENUE 


Let Kold-Hold engineers help you determine which capacity and 
temperature is best suited to your cold processing application. 





KOLD-HOLD 


*Engineered for Production 


o 


LANSING, 4, MICHIGAN 
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point for eiectrical connections is the fact 
that electrical conductivity of solder is only 
about 1/10th that of copper. For these 
reasons, there is a tendency to use silver 
solders for electrical joints where possible. 

Copper brazing is carried out at such a 
high temperature that it may damage the 
structure of alloy steels; generally the grain 
structure can be restored to normal by suit- 
able subsequent heat treatment. High car. 
bon steels will tend to decarburize during 
the copper brazing. 

Stainless steel and the nickel chromium 
alloys can be successfully brazed only in 
a perfectly dry gas, such as is obtained 
from cracked ammonia. In the case of spot 
welding, the smallest space allowable for 
a good spot weld is twice the weld diame. 
ter. 

Another spot welding trouble is due to 
inaccessible positions requiring crooked 
electrodes difficult to water cool and to 
maintain to size and shape. The minimum 
distance between centers of welds should 
be three times the weld diameter, and 
the distance from the edge of the sheet 


to the center of the weld should not be 
less than 114 times the weld diametet 
If the minimum width of a spot Ided 
flange is not at least twice the weld 
diameter, projection welding or pper 
brazing should be considered. Projection 
welding can be used on sheets thin 
as 0.02 in The upper limits eet 
thickness will depend on the cay of 
the welding machine. However, be- 
ing used for sheets as thick as 0.2 
Where production on a large le is 
contemplated, the designer shoul: have 
accurate and unbiased information as to 
alternative methods. If possib such 


alternative methods should be tri°d and 


subjected to destructive tests. 


—J. L. Miller, Sheet M 
Vol. 18, Nov. 1943, pp 


Inds., 
1979 


Orientation in Deep-Drawing Steel 


Condensed from “Metals Technology’ 


Preferred orientation, in deep-drawing 
operations, is undesirable because it neces- 
sitates trimming operations and increases 
scrap and because oriented metals 
crack more easily than .randomly oriented 
material. However, in the electrical 
dustry preferentially oriented silicon irons 
are in demand for transformer applications 
because of the improved magnetic permed 
bilities in the rolling direction. 

Magnetic torque measurements on fetro- 
magnetic materials provide a simple and 
rapid method of evaluating orientation. 
It is only necessary to punch or machine 4 
1 in. disk of the sheet material and insert 
it in the testing device. Ths method 4s 
a convenient tool for following change 
in orientation due to rolling and heat-treat 
ing. ; 

In following the phenomenon of 
tation in low-carbon steel by this method, 
changes were observed on steel that hac 
received two preliminary treatments before 
cold-rolling. One portion was : 
lized for 10 hrs. at 700° C. (1290° F.). 
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. Kéarn aboutithése NEW x 
Faster<Acting Compounds 
for Cleaning Metals’ NOW! 


ANMODEX +// MEREX /* M E TALEX 
| MacDermid Ingorporated’s sénsational, new com- 
pounds thabkire today doing theitpart speeding up 
and impréving-war maferials willtbe/ standard 
cleaning/procedures Sag the war is4won. Write 


oday//right aways fhd_learn for ourselves the 
ffarence specialized tampoundifig can make’ 
| Campounds for every Cleasing Problem 


MAG DERMIDRAe 


INCORPORATED 


WATERBURY 88, CONNECTICUT 














FURNACES and OVENS 


Regardless of the metal—the heating 


operation—or the size of the piece or 
the batch, you can depend on Morrison 
Engineered Furnaces and Ovens per- 
forming in a manner that will help 
you keep production promises. Years 
of experience back of every unit enables 
us to design for close temperature 
regulation, fuel economy, low mainte- 


nance and long trouble-free service life. 


Morrison engineers are at your service. Talk 
with them before buying your next furnace, 


oven, rod baker or metal-coating equipment, 
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BOX TYPE OVEN 
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MORR] SON ENGINEERING CORPORATION 
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Another was heated to 980° and 1000" C. 
(1790 and 1830° F.) above the critica] 
temperature and furnace cooled. Some as. 
received material was cold-rolled with no 
treatment. The development of the re. 
crystallized orientation by annealing the 
cold-rolled material was studied after an. 
nealing for various times at different tem- 
peratures. 

































A linear relationship was found between 
the degree of orientation and the logarithm 
of the ratio of the final to the initial thick. 
ness. In the recrystallization of the cold. 
worked material, a maximum in the degree 
of preferred orientation was found in the 
region 65 to 75% reduction, when the 
cold-rolled strip was recrystallized at 600° 
and 850° C. (1110 and 1560° F.). Pro. 
longed annealing (up to 50 hr.) at 600° C. 
does not result in any improvement, but 
at 850° C. it increases the degree of orien. 
tation. 


Preferred orientation, either in cold. 
rolled or recrystallized material, can be de. 
stroyed by heating above the critical range, 
but complete random orientation does not 
occur unless the material has been cold. 
worked a minimum of 40%, or has a re. 
crystallized preferred orientation. 

—James K. Stanley, Metals Technology, 


Vol. 10, Sept. 1943, Tech. Pub. No. 1635. 
Welded Bomb Casings 

Condensed from “Ceramic Indus! 

Prior to the war, the Eljer Co manu. 
factured enameled fixtures. On y 29, 
1942, hardly more than a month t the 
last enameled fixture was made, first 
finished casing for a 1,000-lb. | was 
shipped. 

Starting with two forgings of Ipper 
and lower portions of an aerial b, the 
casing is welded so perfectly tl e in- 
ternal pressure before the exp 1 can 
reach almost unbelievable intens The 
inside surface must be free fro rasive 
points. 

The first job is to scarf the forgings and 
fit them together perfectly, so the overall 
length of the bomb will be standard. When 
the two parts are fitted together, the joint 
is tack welded and checked for length. The 
first pass of girth welding, after preheat 
ing, is made by hand; then automatic 


welding, carefully controlled, takes place. 
Next the carrying lugs are welded in place. 
Normalizing of the bomb casings is done 
in gas-fired furnaces. A definite time 8 
allotted to heating, soaking and cooling. 

Hydrostatic testing of the casing i 
volves the use of special equipment. The 
water must completely replace air to avoid 
explosions; water pressure is gradually 
stepped up to the designated pressult. 
Grinding is done before normalizing, but it 
is a preliminary operation to shot blasting 
Rough spots of the interior and exterit 
are ground down to surface levels 

The interior painting must be done with 
special care. The paint applied must be 
proper thickness and uniformity. Thoroug 
inspection of all parts and operations is 
important. 


























—Ceram. Inds., Vol. 41 
Nov. 1943, pp. 34a 
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PRATT & WHITNEY AIRCRAFT 


cleans engine parts 


with PENNS ALT 
CLEANER H-7 — 


Reg. U. S. Pat. Off. 










]- 
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1e 
st 
as 
n- 
in 
he 
ve : 
cleaning and defilming are done in minimum 

nd lime, in the same tank... Pennsalt K-7 is easy to 
. handle... It does not fume... It can be used at 
int low concentrations... And it is suitable for use 
fhe in hard water areas. 
oat: 
atic . Pennsalt Cleaner K-7 was designed specifically 
oe h B T | d D e for the cleaning and defilming operations in the 
ce in the Buliard-Dunn Process g 5? 
at Bullard-Dunn Process and has been thoroughly 
: is An important metal cleaning job in tested and approved by The Bullard Company. 
5: this plant is the removal of scale and oil from Pratt . hes ; 

in- & Wh; ; Pennsalt Cleaner K-7 is one of a complete line of 
' hitney aircraft engine parts. Pennsalt Cleaner ; 
The K ’ ; Pennsalt Cleaners available for all types of metal 
oid -7 was demonstrated in the Bullard-Dunn Proc- ; : : me 

' ' cleaning. If you have a wartime metal cleaning job, 
ually ess with highly satisfactory results, at a concen- , 


by all means make use of the wide experience of our 


tration of only 10 ounces per gallon. . . ‘Angled : ; 
: p's technicians. No obligation. Simply write fully 


ee Here are the outstanding advantages of this about your problem to our Pennsalt Cleaner 
Pennsalt Cleaner: It does not leave a film... Both Division, Dept.. MA. 
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ough PENNSYLVANIA SALT 

ys 8 MAN UF TURING C€ PANY 
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CONTINUOUS 
ee} iteste). 
FURNACES 


A TYPICAL example of R-S thorough- 

ness in adapting a type of furnace toa 
particular heat-treating job is the continu- 
ous convection, gas-fired furnace illustrated 
above. Frankly, we are not permitted to 
divulge full details. Suffice it to say that the 
production results substantiate our claims of 
exceptionally uniform and close temperature 
control (400 to 1300°F.), general over-all 
efficiency, automatic operation and mini- 
mum labor to load and unload. Parts are 
loaded on the wire mesh belt which moves 


at a constant, set speed, variable at will. 


From the viewpoints of delivery, efficiency 
in operation and reliability, the R-S Furnace 
record is truly outstanding. It justifies the use 


of the expression “Furnaces of Distinction.’ 


FURNACE DIVISION 


R-S Products Corporation 


4522 Germantown Ave., Philadelphia 44, Penna. 


FORGING + PLATE AND ANGLE HEATING - CAR HEARTH 
METAL MELTING - CONVECTION + ROTARY HEARTH 
ANNEALING - CONTINUOUS CONVEYOR «+ SALT BATH 






















Electrolytic Polishing of Metals 


Condensed from 
"J. Electrodepositors’ Technical Society” 


It has been found that when a metal 
is made anodic in a suitable electrolyte 
under proper conditions of current density 
and temperature, the surface will acquire 
a reflective finish. The explanation Sug. 
gested for the polishing effect assumes tha 
the soluble salt of the anode metal, which 
is formed adjacent to the electrode, inter. 
feres with continuous solution of anode 
material. 

If, for example, the electrical resistance 
of this film is higher than that of the elec. 
trolyte, the current will be impeded and 
will concentrate on projecting portions of 
the anode that lie outside the impeding 
layer. This action results in selective so. 
lution of the projecting crests, thus lead. 
ing to a gradual smoothing or polishing 
of the surface. 

For preparing specimens for metallo. 
graphic examination, electropolishing can 
be done more easily and faster than me. 


chanical polishing, the distortion of the 
surface that results from mechanical pol- 
ishing is avoided. Industrial application 
of electropolishing has been limited to the 
polishing of stainless steel, nickel and 
aluminum, with stainless steel the largest 
application. Practically all stai $ steels 
are tough; as a result, mechani lishing 


is expensive. 

Two types of solution have been used 
for electropolishing stainless steel indus- 
trially, one based on phosphoric acid and 
one on sulfuric acid. In some cases 
mixed acids have been used. A phosphoric 
acid solution that has been use! contains 
phosphoric acid, 42% by weight: glycerine, 
47%; water, 11%. The optimum tem- 


perature and current density, pectively, 
are 100° C. and 15 to 80 a per sq. 
ft. A polish can usually be obtained with 


removal of 0.0005 in. of met 
Lead-lined tanks, adequately lagged to 


maintain the high temperatures usually 
used, are suitable. A power supply capa 
ble of giving 15 volts and with capacity 
for current densities up to 200 amp. pet 


sq. ft. is required. 

Experiments carried out by the author 
showed that the phosphoric acid bath com 
sistently produced a higher polish than the 
sulfuric acid bath and the current requife 
ments for the sulfuric acid bath were less 
exacting. 

The smoother the surface before it is 
electropolished the better the results will 
be. Curved surfaces, and small articles 
such as trays, door handles, knobs, ett, 
lend themselves well to electropolishing. 
Large flat surfaces are difficult to polish, 
largely due to the fact that it is difficult 
to obtain a uniform current density 0a 
parts of such a surface. 

Some work has been done on the elec- 
tropolishing of nickel. The solution fa- 
vored by Hothersall and Hammond con- 
tains 73% by weight sulfuric acid. It 3s 
operated at a current density of 250 ne 4 
per sq. ft. and a temperature of 30 C. 
Polishing time is 0.5 to 5 min. Fof oar 
purposes, rubber or lead-lined tanks fi . 
with a moving anode rod and cooling 
are suggested. 

In pe to obtain a high degree of pol 
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METALS SHRINK 
WATCHES STOP 


RUBBER SHATTERS LIKE GLASS 


Going down! Zero ...10 below. . . 50 
below. ..100 below. ..and still going! 
Not in a scientist’s laboratory, but in 
everyday life... in industry. 
Far-below-zero temperatures have been 
put to work. Machine parts are shrink- 
fitted together by the application of ex- 
treme cold to one of the parts. Methods 
of marketing food are being changed by) 
new high-speed freezing processes. 
Refrigerated test chambers are teach- 
ing men and airplanes how to fly in those 
strange and frigid atmospheres . . . the 
troposphere and the true stratosphere. 
Today sub-zero temperatures... 


Oil CONGEALS, 
GASOLINE FREEZES 





100 DEGREES BELOW ZERO: 


produced by General Electric Industrial 
Refrigeration and Air Conditioning equip- 
ment, are working in hundreds of ways 
to help speed up America’s war effort... 
to help machines work more efficient]; 

Tomorrow, when war clouds lift, these 
new techniques will bring benefits to all 
in flexible, efficient air conditioning and 
commercial refrigeration equipment. . 
from General Electric. 

General Electric Co., Air Conditioning 
and Commercial Refrigeration Divisions, 
Section 442, Bloomfield, New Jersey. 


errr" 
+Z BUY WAR BONDS << 
OPP LPL IIIS ISS 


Tudustiial Refrigeration by 
GENERAL @ ELECTRIC 






FOOD FREEZES 
INSTANTLY 


pol- Hear the General Electric Radio Programs : The "'G-E ALL-GIRL ORCHESTRA,” Sunaays 10 P. M., EWT, NBC...“ THE WORLD TODAY” News, Every Weekday, 6:45 P.M., EWT, CDS 
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Charging end of an EF continuous chain belt conveyor furnace hardening small cap screws. 


BOLTS, NUTS, CAP SCREWS, Etc. 


Uniformly Hard, Tough 
and with Clean Sharp Threads 


are discharged continuously from 
EF scale-free hardening furnaces 


In addition to machine screw products, many other small 
and medium size parts such as springs, pinions, gears, 
bearing parts, in fact products ranging in size from small 
screws up to large crawler links for tractors are being 
treated uniformly and continuously in these chain belt fur- 
naces. 





The material is loaded directly on- 
to the conveyor belt; either man- 
ually or by automatic feed. With- 
out further attention, it is car- 
ried through the furnace, uniform- 
ly heated in a protective atmos- 
phere and automatically discharged 


These furnaces may be oil fired, 
gas fired, or electrically heated. 
We build them in five standard 
sizes with capacities ranging from 
300 to 1700 pounds per hoar. 
Larger or smaller sizes can also be 


to the quenching medium with- 
out coming in contact with air. 
The belt returns within the fur- 


furnished if required. Any size can 
be designed for using the special 


nace without cooling—no pans or Protective atmospheres for scale 
trays are used—100 2 net ma- free heat treating or hardening 


terial. without decarburization. 


The Chain Belt Conveyor Furnace is only one of the numerous 
types of production furnaces we build. Other recent installa- 
tions include furnaces for bright annealing both ferrous and 
non-ferrous strip, wire, tubing and other products . . . furnaces 
for the production heat treatment of tank armor castings, cart- 
ridge cases, shell forgings, bomb and gun parts, machine gun 
cartridge clips, aircraft and aircraft engine parts, aluminum 
and magnesium castings and forgings, and many other products. 






Gas Fired, Oil Fired and Electric Furnaces—For Any Process, Product or 
Production. 


Send for circulars showing EF 
" Chain Belt Furnaces and other types 
of EF Production Furnaces. 


>> 













ish on a nickel surface the basis meta) 
should be buffed. Two difficulties tha 
sometimes occur are pitting and streaking 
Where the nickel deposit is initially 0.09) 
in. thick, the porosity is not seriously 
increased by electropolishing. 

The British process for electropoli 
aluminum (known as Brytal) makes use 
of an alkaline bath. The reflectivity of 
polished commercial aluminum is increased 
from 73% to 77% with this process, while 
a reflectivity as high as 84% has heen 
obtained with super-purity metal. 

The articles to be treated should be 
well-polished first and free of surface de. 
fects, such as inclusions and rolling marks. 
The solution contains sodium carbonate and 
trisodium phosphate. It is operated at 
temperatures of 165 to 190° F. and initial 
current densities of 50 to 60 amp. per 
sq. ft., this being reduced after a short 
time to 25 amp. per sq. ft. The time 
required is 5 to 8 min. 

The work is removed and rinsed, and 
the high finish is then protected by the 
following treatment: (1) Anodize in a 
sodium bisulfate solution at 6 to 8 amps, 
per sq. ft. for 20 to 30 min.; (2) rinse 
and soak 15 to 20 min. in hot distilled 
water; (3) dip in 10% sulfuric acid; (4) 


rinse in cold water and hot ter: and 
(5) dry and wax. 

Despite some difficulty with maintain. 
ing the electropolishing solution, the 
process is being increasingly uscd, partic. 
ularly for lamp reflectors. 

—S. Wernick, J. Elect: odeposttors' 
Tech. Soc., Vol. 18, 194 p. 103-120 


Making Drop Hammer Dies 


Condensed from “Aero est 
Drop hammer dies for type and 
sample parts, adapted just now to the ait 


craft field, are being made by novel meth 
ods by the Castaloy Corp. of California, 
Los Angeles. 

Starting out with master models made of 
mahogany, steel or plastic, a plaster model 
is made. Then, around the plaster model 
is poured Cerrobend, which remit 
molten at such low temperatures that it can 
be pumped through a long rubber hose. 
When this metal has finally cooled and 
hardened, a final coating of harder 
is sprayed upon the surface. 

From the resulting die aluminum, steel 
and plastic parts can be made in quant 
ties from 1 to 50. ; 

Not only is a die for stamping 
parts produced, but also a set of 
fixtures. The plaster patterns are placed 
in a large tank, containing 4 circulating 
liquid, it taking the Cerrobend metal just 
45 min. to cool. This alloy does an 
shrink, hence eliminating machining, 

Anchor lugs and cores for holding 
die in the drop hammer are mo he 
cast in place during the pouring 


Cerrobend. 
a G. Grochn, Aere Diget 
vais, Nov. 1943, pp» 22% 
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Only nine hves 7 
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Nine lives are nothing to Harcote. For there's 
no limit to the number of times Harcote can give 
new life to wearing parts. And now, with repair 
parts so difficult to obtain, Harcote is doing it 











every day, : et to keep machines 
Y : bP the No 1 best b P The PGH line of Alloy—Electrodes is complete. 
on the job, producing for Victory. It covers all needs for hard surfacing, resistance to 
wear, impact and abrasion, for welding stainless 
For hard-surfacing parts subject to wear and steels, 4-6% chrome steels,armor plate, etc. Send 
. . * for literature. 
abrasion, Harcote is the ideal electrode. Its de- . 
. . PGH also builds a complete line of A.C. and 
posited metal has moderate work-hardening D.C. Arc Welders. Write for full information. 
properties and "as welded” has a hardness of ap- a a ee eee 





proximately 50 Rockwell “C”. General Offices and Factory: 
Use Harcote for welding on carbon steel, low 4550 West National Avenue, Milwaukee 14, Wis. 


alloy and high manganese surfaces. See your NISCHFEGE 

P&H representative for information and proce-_ | “- CORPORATION |. 

d Ps af WELDING ELECTRODES . MOTORS - HOISTS ELECTRIC CRANES - ARC WELDERS - EXCAVATORS 
ures, Or write us. hae a i RR oA ei 















Canadian Distribution: The Canadian Fairbanks-Morse Co., Ltd. 
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GET RID 


of WELDING FUMES! 


RUEMELIN FUME COLLECTORS draw 
Smoke and Heat Away at the SOURCE! 


Now Your fume problems can be solved quickly and efficiently 
by installing Ruemelin Fume Collectors. Powerful suction draws 
out noxious gases, smoke and heat at the source. Guards employee 
health, resulting in less welder fatigue, therefore greater plant 
output. Has many exclusive features: (1) Clears shop air with 
minimum loss of building heat. (2) Exhaust snout can be positioned 
instantly and conveniently. (3) Covers maximum welding territory, 
vertically, horizontally and by 
circle swing. (4) Shipped com- 3 STANDARD REACHES: 

3 ft., 9 ft., and 15 £t. radius. 
pletely usin easy to in- 
stall. More than 1,000 units CJ 
serving war plants all over the 
nation. Write for Bulletin 37-C. 





Also manufacturers of Sand oe. 
Blast Equipment and Tubular ; x \ 
Cloth Dust Filters. Ask for " 


literature. 9 REACH- 


VERTICAL RANGE 
RUEMELIN MFG. CO. 


3894 Nerth Palmer Street j7l____» FLOoR> RRS dl 
Milwaukee 12, Wis., U. 8. A. 








Note 


Arm extended for maximum reach. 
unusually wide u orking range. 
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Drawing Chrome-Molybdenum Stee! 


Condensed from “Steel” 


The deep drawing of hot-rolled chro. 
mium-molybdenum steel, never considered 
well adapted for this purpose, has been 
mastered by Walter Kidde & Co. New 
York, in the large-scale production of 
high-pressure cylinders for carbon dioxide 
and oxygen. 

The company until recently machined 
the cylinders from heavy chromium. 
molybdenum forgings, which it purchased 
The forgings were bored inside and turned 
outside to specified wall thickness: the 
open end was then necked down by hot. 
hammer forging, following which it was 
necessary to machine the cylinders at the 
neck to remove excess metal, because yse 
in aviation demanded minimum weight yet 
maximum strength. 

For each 10 Ibs. of steel in the final 
cylinder, the old process required 45 Ibs. 
of steel in the form of forgings. Thus, 
some 35 Ibs. were machined away as scrap, 

With the new process, for each 10 Ibs 
of steel in the final cylinder, the 


is re- 
quired only about 16 Ibs. of st sheet, 
reducing the scrap to about one-sixth of 
that necessary under the old prox boost- 
ing production some 10 times. le new 


type of cylinder now being produced js 
made shatterproof by a closely v 1 cor 
ring Of piano wire. 


( onversion fo the 


deep dt aw 


made it mecessary to lick severa yblems 
The deep-drawing of ordinary carbon 
steels is comparatively simple. > tough 
chromium-molybdenum _ steels e not 
normally considered of deep-drawing qual- 
ity. The use of such a steel was necessary 
to meet strength, weight and ensional 
requirements. 

In working out the manufacturing pro- 
cedure, which principally invol lrawing 
cleaning, annealing and heat t y along 
with a minimum amount of hining, 
punches and dies proved to b e of the 
most difficult problems. Hi bon or 
commercial punch and die worked 
well in blanking out circl t when 
it came to the drawing opet 5, it was 
necessary to introduce special methods and 
experiment with various types of steels, 
especially to reduce die wear and metal 
pickup. 

High-carbon and high-chromium steels 
were formerly used for punches and draw- 
ing dies. Later it was found that 
graphitic punch and die steels worked well 
all along the line, and they are now be- 
ing used in considerable quantities. Gr 
bide drawing dies have also proved advat- 
tageous, especially for the last two or three 
draws, but their use is limited since they 


cannot be made in large diameters. 

Large sizes of punches and dies that 
are required render heat treating difficult. 
It is now the practice to harden all type 
controlled-atmosphere fur- 
quench for the 
quench for 


in automotic 
naces. followed by an oil 


graphitic steels and a water 
the others. 
The company 


in flat sheets for 


x 4130 steel 


buys SAE ; 
Circles 


the cylinders. 


are blanked out on a 500-ton single-ac- 
tion, double-crank mechanical press. 


subsequent cupping and drawing — 


are performed on double- and St 
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not ‘/E TYPICAL user by handling 100 worm gears per load, in- 

|. . , 
ows crcased production 3 times. 
onal Chis great improvement is possible because the work is con- 

i. fied in a small area and the heat is driven through the load 
ring, at high velocity. Then the entire load is quenched at once, 
cn without piece-by-piece handling. 
* the hese are advantages of the principle of heating solely with 
ps fan-driven hot air which, in the Super-Cyclone, builds up 
IK . . ‘o . ; = 
when temperature with rapid uniformity to as much as 1750°F. 

ee throughout the charge. Other advantages include keeping 
; an ' : : 
seeks work straighter because there is no one-sided heat to cause 
metal distortion. Each piece and the complete mass of each piece is 

pe heated at the same rate. 
_ And the versatile Super-Cyclone can be used for normaliz- 

tha . 
1 well ing, hardening and tempering, with a temperature range from 
= 300° to 1750°F. Lindberg furnaces can save for you too... 
sa Write us now for complete information. Lindberg 
- three Engineering Company, 2451 W. Hubbard St., — " 
e they Chicago 12, fs 
ie LINDBERG 
‘ficult. 
type 
ss FURNACES 
‘or the » . 
ch for . E) *< al 
p sed SUPER-CYCLONE for hardening, normalizing, annealing, tempering 
ngle-t: CYCLONE for accurate, low-cost tempering and nitriding 
» & HYDRYZING for scale-free and decarb-free hardening 
ngle-# 
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LOOK! 


at several before you buy 
but 


be sure you get these features 
Check List 


Shell—Reinforced steel, non-warping 
Lining—Preburned shapes, tongued and grooved 
Arch—Preburned shapes, lap joints 
Hearth—SiC, nonwarping, high heat conductor 
70% supported, non-electrical conductor 
Insulation—Composite brick, thru seams eliminated 
Door—C.I. insulated, self-aligning, lock seal 
Heating Elements—NiCr, low density, long life 
Atmosphere Control—Gases forced through narrow slot filling 
work chamber and enveloping work with desired atmosphere. 





The Model B3684 Box Furnace Work Chamber 36” w x 84” 1 x 22” h. Capacity 
850 Ibs. per hour. To 1500°F. 





American Electric Furnace Company 


29 Von Hillern St. Boston, Mass., U.S.A. 
Industrial Furnaces for All Purposes 
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tion hydraulic presses, the number of draws 
(usually about six) depending on the size 
of the cylinders. 

About 40% of the total reduction js 
achieved in the first cupping operation. 
Final wall thicknesses are held to toler. 
ances of plus or minus 0.005 in. in the 
sizing operation after the cylinder has been 
drawn to specified diameter and length. 

Following each draw, the cylinders are 
cleaned with a chemical solvent and are 
then annealed at 1300° F. in continuous 
gas-fired, inert-atmosphere type furnaces, 
After the several drawing operations and 
the necking, etc. are finished, the cylin. 
ders are heat treated in a continuous 
fired batch type furnace at 1550° F., fol. 
lowed by oil quench. They are then cleaned 
and tempered at 1250° F., with time in 
the furnace dependent on the size. 

Finally, the cylinders are pickled and 
Parkerized inside and out. They are sub. 
jected to close inspection and checking 
as well as to hydrostatic tests. One out 
of every 200 is subjected to a crush test, 


—Irwin H. Such, Steel, Vol. 113, Ney. 
1, 1943, pp. 90-91, 124" 126. 


Bright Gas Quenching 


Condensed from an American Society for 
Metals Paper 


Welded steel tubing of SAF X-4130 


can be normalized to produce th- proper- 
ties required in AN-T-3 specifica'ions only 
when treated on a small scale. yrmaliz- 
ing in large production contin »>us heat 
treating furnaces produces tl equired 
properties in only a few insta: How- 
ever, bright gas quenching in :per-fast 
cooling zone enables these pro; s to be 
met on a large production sca 

The use of a bright gas ra than air 
gives a faster cooling rate an iminates 
the formation of scale. The physical prop- 
erties are controlled by the rate of gas re 
circulation, by the conveyor and by 
the temperature from which the tubes are 
gas quenched. 

The proper adjustment of these variables 
is dependent on the carbon content of the 
steel and the thickness of the tubes. For 
example, heavy wall tubes are quenched 


from 1700°F.; light and medium tubes, 
from 1650° F. The effect of carbon con 
tent is such that the lower the carbon, the 
more drastic must be the gas quench; that 
is, the greater must be the rate of gas I 
circulation, 

The bright gas quenching of welded X 
4130 aircraft tubes is usually followed by 
an aging treatment (at 800°F. in’ a Sp 
rate furnace). This accelerated aging i 
creases the yield strength by more thao 
10,000 psi, decreases the tensile strength by 
more than 10,000 psi, and decreases the 
elongation by an average of 5%. 

For all practical purposes, NE 8630 # 
capable of developing the same physical 
properties upon gas quenching as the 94 
X-4130, and the heat treatment involved z 
gas quenching and in aging is identic 
for both types. 


roa 
—wW. Lehrer. A. S, M. Preprint = 
Oct. 1943 meeting, 


(Continued on page 429) 
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Cast Iron Weld-Rods for Repair 


Condensed from “American Machinist’ 


Because of war conditions, cast iron rod 
is often used to weld broken castings. It 
is also used where the color of a bronze 
weld is objectionable or the welded part 
js subjected to high temperatures. 

For fusion welding, cast iron parts must 
be preheated to between 600 and 1,300° F. 
The lower temperature is used when the lo- 
cation of the break allows freedoms for 
expansion and contraction. Overheating 
causes parts to sag or warp. A flux and 
rod made especially for cast iron must 
be used. 

As most welded cast iron parts must be 
machined, they should be welded imme- 
diately when the preheat temperature has 
been attained and allowed to cool slowly 
in the furnace. For a weld of maximum 
hardness, the part may be heated after 
welding to 1,600° F. and cooled rapidly 
in air. There must be no direct drafts. 

Preheat furnaces for small parts may be 
built on heavy metal tables or on the floor 
using steel plate over sand, or fire bricks 


and 1 for the furnace bed. The walls 
mus it least one course of bricks high- 
er | the supported casting. Air spaces 
must left in the lowest course. Char- 
coal gas is usually used for fuel. With 
the latter baffles must be built to prevent 
dire ntact between flame and casting. 
T p of the furnace should be cov- 
ered sheet asbestos or its equivalent. 
Whe: welding is completed, the top of 
the { ce should be completely covered 
and er bricks placed in the air spaces. 
If isting is too large to be moved 
to the velding shop, a preheating furnace 


can oftco be built around it. Some small 
castings can be preheated with the blow- 
pipe. ter welding, the casting should 


be preheated to a good red heat, placed 
in an ealing bin containing asbestos 
wool llowed to cool slowly. 

Methods of Welding 


Before welding, the break should be 
veed to an angle of 45°, running the 
bevel to within ¥% in. of the bottom. 
The blowpipe is used with a circular mo- 
tion. When the metal becomes soft and 
appears wet, flux should be applied with 
a cast iron welding rod, not thrown in. 
Alternate additions of the rod and fusion 
of the weld should be done with rhythmic 
uming. 

Excess oxide on the puddle can be re- 
moved with the end of the welding rod. 
When white specks, also oxides, appear, 
flux should be added, If left in the weld 
they will cause hard spots. Manipulating 
the inner cone of the blowpipe flame in 
the puddle will bring them to the surface. 
Gas bubbles that form blowholes may be 
removed in the same way. 

Fractured casting lugs often have to be 
tepaited, If the broken piece is lost, it is 
etter to rebuild by welding in a vertical 
Position. The built-up portion is made 
somewhat wider than required, and after it 
is built up to length, excess metal is re- 
moved from the sides by heating it with 
@ blow pipe and removing it with a file. 
Piece broken cast iron parts have one 
2 more bearings that must be kept in 

‘snment, the parts may be blocked up on 
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Users are enthusiastic 
about Scaiflux 21. Braz- 
ing craftsmen prefer its 
effective quick action. 
Check the comments 
from manufacturers 
who are using Scaiflux 21. They tell 
the story—give you the definite 
proof of the superiority of this faster, 
simpler, silver alloy brazing flux. 


Descriptive bulletins on request. 


* Details on Request 


SCAIFE COMPANY 


GENERAL OFFICES and WORKS OAKMONT (Pgh. District), PA. 


Representatives. in Principal Cities 












The war production program called 
for heat resistant containers and other 
parts in unprecedented quantities. To 
meet these requirements for urgently 
needed chromium-nickel alloy cast- 
ings, we have greatly increased our 
Amsco Alloy production. 

Amsco Alloy is made in a variety 
of analyses, to meet the requirements 
of the entire range of applications 
which call for maximum resistance 
to heat and corrosion. Their proper 
application minimizes replacements 
and conserves less suitable metals 
for other uses — therefore, Amsco 
Alloy has a dual war-time role: serv- 
ing and saving. 

The pictures show a few represen- 
tative applications: 

t-810—One of a great many Ams- 
co Alloy F-1N retorts made for pro- 
ducers of magnesium metal used for 
incendiary bombs and aircraft parts. 
Each retort weighs 1,100 lbs. A cap 
is welded on one end. 

K-9—One of 11 Amsco Alloy F-1 


and F-10 assemblies for gas-fired con- 





Amsco Alloy Plays a Key Role 


in Armament Production....... 


trolled atmosphere muffle type fur- 
naces for heat-treating machine gun 
clips. Muffles are 20’ long, cast in 
three sections, butt-welded together 
and bolted to discharge housing by 
flanges. 

R-851—Amsco Alloy F-10 frame 
castings for rotary type furnace, con- 
sisting of guides. weighing 71 Ibs. 
each and supports, 53 Ibs. each. 

R-875—Besides speeding produc- 
tion of needed parts, these Amsco- 
Johnson reversible tray assemblies 
(U. S. Patent 2,303,882) conserve 
metal three ways: (1) Made of Amsco 
Alloy F-1; (2) Rails cast separately 
eliminate heating and cooling stresses 
that result when rails are cast in- 
tegral because of heavier metal sec- 
tion where rail joins tray; and (3) 
Rails can be removed by torch-cutting 
holding pins, permitting trays to be 
“flopped over” 
warpage. 

Ask for Bulletin 1041-A covering 
Amsco Alloy Heat Treating Contain- 
ers, Retorts and Furnace Fixtures. 


. 


to compensate for 








AMERICAN MANGANESE STEEL DIVISION 





Chicago Heights, tlinois 





FOUNDRIES AT CHICAGO HEIGHTS, ILL; NEW CASTLE, DEL; DENVER, COLO.; OAKLAND, CALF; LOS ANGELES, CALIF, ST. LOUIS, MO. @ 
OFFICES IN PRINCIPAL CITIES j 
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water resistance; contribute 
tion; and counteracts undesiri le acid con- 
ditions developed upon weat ering. 

For a cheaper paint a mixture of 50% 
zinc dust, 20% zinc oxide, and 30% 
natural red iron oxide in linsced oil is an ] 
excellent, high hiding, general maintenance 
red paint. It gives good service in atid 
atmospheres, but is not desirable for gal- 
vanized or other zinc surfaces. Synthetic 
resin vehicles can be used with this pis 
ment where fast drying and under-water use 
are major considerations. Other iron pe 
ides may be added to the combination 0 
zinc dust and zinc oxide. ; 

Iron oxide paint protects essentially by 
mechanical means. Adding zi 
proves the protective and other 
A useful combination is 80-85% iron 0% 
and 15-20% -zinc oxide. 

Zinc chromate primers are used exten- 
sively for ships, because of theif excellent 
rust inhibiting action in un ' { 
ice. They pe Bere almost exclusively $7” 
thetic resin vehicles. Cheaper P raed 
such as iron oxide or inerts, may be deve! 

Zinc tetroxy chromate has been 
oped for use with linseed oil vehicles 





a welding bench with one side of the 
break in a flat position. Half the break 
is melted out and tack welded. When 
this has set, the part is turned over and the 
other side welded. This is repeated untij 
the job is completed. As these welds 
have little strength, the casting must be 
handled carefully. 

Sometimes it is cheaper to use a new 
casting than to weld the broken one with 
cast iron rod. Some concerns are savyj 
broken castings until a time when bronze 
rods will be available. 

—Arthur Havens, Am. Machinist, Vol, 


87, Oct. 14, 1943, pp. 108-110, 


How Zinc Protects Steel 


Condensed from 
“Engineering News-Record’ 


Metal protective paints containing zinc 
pigments function by providing a mechani. 
cal barrier to corrosive atmosphicres, and 
by inhibiting corrosion at br« in the 
paint film. No paint film is sufficiently 
perfect or permanent to insu: »mplete, 


continuous protection. All pain: films un- 

aging, which is acc nied in 
many cases by formation of co n prod 
ucts within the film. By : f proper 
corrosion inhibitive pigments is effect 


can be controlled automatical! 
A pigment containing 80%, zinc dust 


and 20% zinc oxide has fou the wid- 
est acceptance. It has excelle: protective 
qualities, even on partially rv surfaces, 
is non-toxic, and adheres we' to galvan- 
ized and other zinc surface The zinc 
dust imparts film distensib abrasion 
resistance, and adhesion to film, but 
its rust inhibitive property f greater 
importance. 

The zinc oxide compensa‘ yt the set- 
tling tendency of the zinc facilitates 
the formation of firm, u mly dried | 
paint coatings, which have «rasion and 


hibitive ac- 


~s 









inc oxide im- 
qualities. 
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ut a section of any piece of raw metal with 
rotective film of Anti-Corrode. Place it out- 
loors, and leave exposed to the elements. 


ow to 77 7 Corrosion 








SEE THE 
RESULTS 





Rain, snow, changing temperature, dust and grime have eaten 
into and oxidized the unprotected metal. But note surface under 


Anti-Corrode film—bright and unharmed, in its original 





Citi RVICE ANTI-CORRODE is a safe rust 
and co. osion preventive that brings amazing re- 


sults. a reliable safeguard against corrosion of 
metals . any form or state of finish—whether in 
storage \» in transit. Anti-Corrode forms a tenacious, 
durab! n that is impervious to moisture and the 
more co. 1mon gases prevalent in the atmosphere. 
And, since it contains lubricating material, it need 


not be removed in drawing operations. Anti-Corrode 
is made in several grades to meet specific require- 
ments and severest tests. It is economical, easy to 
apply and can be removed with kerosene or any 
petroleum solvent. 










(Available only in Cities Service 
marketing territory EAST of the Rockies. 


CITIES SERVICE OIL COMPANY 


NEW YORK . CHICAGO 





po--- 
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This TEAM Will Save You 
Money and Materials 


Recently, we announced the development of Cities 
Service Rust Remover, and responses to the demonstra- 
tion offer far exceeded our expectations. Rust Remover, 
of course, removes rust. Anti-Corrode is designed to 
prevent rust and corrosion. Together, they will safeguard 
your equipment and war production—for the duration! 











CITIES SERVICE OIL COMPANY 


Room 135, Sixty Wall Tower, New York 5, New York 
Gentlemen: I would like to test Anti-Corrode on my own equip- 
ment FREE OF CHARGE. Please send me the details 

Name 

Company 

Address 

oe State. 


| 
| 


' 





| 
| 
| 
| 
| 
| 
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INTIMATE 
CONTACT 


WITH BLAST CLEANING PROBLEMS 






































ROTOBLAST BARREL SPECIAL MACHINE 
years continuous service—growing 
with the metal processing industries 
—has brought Pangborn engineers into inti- 
mate contact with almost every possible blast 
cleaning and dust control.problem. To this 
rich background of experience is added more 
than two years of successful designing, build- 
ing and erecting of specialized war plant 
installations — both ROTOBLAST and Air 
Blast. The Army-Navy “E” award, with added 
star, proves the value of this equipment in 
the vital war effort. Qualified beyond ques- 


4 





tion to recommend only the most efficient 
equipment—Pangborn asks specifically for 
an opportunity to work with you—at once— 


on any war or post war 
blast cleaning or dust 
control program you 
now visualize. “Come 
to Pangborn.” ’ 





Star added November 1943 


, 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 




















to make general maintenance primers. These 

are light weight, and can be sprayed easily, 

The zinc tetroxy chromate has excellent 

rust inhibitive properties, and contributes 

to the formation of firm, water-resistan: 

films. A combination of 65% zinc tetroxy 

chromate and 35% red iron oxide is sug: 
gested. 

—F. C. Schmutz 
m~. Doone’ warms, 
ov. 4, 1943, pp. 682-686) 


Cold Treatment of Metals 


Condensed from “Machine Design’ 


Major industrial applications of refrig. 
erating equipment may be grouped into 
four classifications: stratosphere test cham. 
bers, metallurgical treatment, fabrication 
methods, and chemical processes 

Makers of gage blocks have 


cen using 

the cold process for 20 years, one pro- 

| cedure having been repetitive quenching 
from boiling water to iced brine with per- 


haps 50 to 100 cycles required. With 


improved and lower temperature mechani- 
cal refrigeration, however, tl imber of 
cycles is reduced greatly. Marked im- 
provements in hardness and ductility on 
high-speed steels by direct immersion in 
liquid nitrogen (minus 310° F.) before 
tempering and immediately fo!lowing the 
quench have been produced experimentally. 


Formerly, aging of steel for cage blocks 
required a span of a few years, but this 


can be speeded greatly by refrigeration. 
| One maker hardens and grinds gage blocks 
within 0.002 in., then holds the blocks 
for 10 hrs. at minus 50 Reaching 
room temperature, they a: mersed in 


oil, gradually raised to 20 aking for 


4 hrs. Then they are « | to room 
temperature, with more 50° for 
10 hrs. 

Practice is not standard, vever. One 
maker puts his gage blocks through six 


cycles, cooling dowa to minus 120°, the 
final stabilization eliminating metal growth 
and warp. 

Another application is in the case of 4 
cylindrical way for a machine tool, SAE 
4615 steel, whereby the manufacturer gets 
a Rockwell C hardness of 60 to 62 instead 
of the normal 57 to 60, by treatment down 
to minus 120°. Nor is there any distor 
tion, such as occurred in normalizing 
previously. al 

Another use of subzero temperature 6 @ 
retarding the age hardening of sluminum 
rivets and sheets for forming, patticulatly 
the 17 S-T and 24 S-T alloys. Rives 
are usually stored at temperatures from 
zero to minus 45° F. immediately follow- 
ing cold quenching, and may be held up 
to 10 days without appreciable hardening 
A manufacturer who forms and a 
aluminum alloy sheets, 17 S and a 
places them in a refrigerator at 32. Wi 
in $ min. after heat treatment, and they 
may be held for 24 hrs. 

After removal from the refrigerate 
17 S must be worked within 30 mit, 
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EASY-FLOmakes this 








e e 

: ‘ fighting plane 
‘ vital part of a famous fightin 
ing 

hich no de- 
or . The stirring battle record of Lockheed The EASY -FLO pl vd od ott 
om A FEW OF THE MANY P-38 Lightnings needs no embellishment. sign engineer and no e erage 

flO Claeee , . : take it and for production can afford to overlook. For, 

for AIRCRAFT PARTS They have proved they can take Easy-Flo brazing, with its exceptional 
Jne Spark Plugs dish it out with interest. : speed, reliability and economy, will be as 
six Caiberetor Parts Many factors, of course, contribute to their vital in post-war manufacturing as _ 
the Cas Lincs fine record, but underlying them all is proved itself to be in today’s war produc- 
ns Electrical Connections sound construction in every part. tion. 
ft — Above You $00 3 vita Pa eb; | GET THE EASY-FLO STORY IN 
SAE = ally sll It is produced mainly by EASY- = LLETIN 12-A 
gets henttainers construction. Framework, pete, | re BU 7 
ead Rastrement Connections and outlet connections are fabricate ~ i) Te, * 
ia me Me Manifolds one reliable unit with this low i ana This fully illustrated bulle- pt = 

. . u 
a Radiators silver brazing alloy. tin tells you all about EASY- igi ; 

Cagle Shiels On this job, EASY-FLO provides the same Fi and how to put it to yea 
s in opie hone strong virtually indestructible joints, and sate _ Ss age yar EAD! 
i ’ © § ope : : ion Oo m 

_ Parachute Ripeors Crips the same speed, reliability and economy in aoe os “ea? Rainn wees 
4 ae a4 making them, that have resulted in the and production methods. — 7 
a amazing spread of EASY -FLO brazed con- Wuite fer Wear cobe—abe, J 
oo . struction in the aircraft field and in ‘ij ae 
1 vp many other fields where metals are joined. 
ning. 
cs Y AN 
is H A N DY & HARM 
a $2 FULTON ST., NEW YORK 7, N. Y. 

, Bridgeport, Conn. + Chicago, Ill. + Los Angeles, we ° ewe R. 1. * Toronto, Canada | 
io Agents in Principal Cities | 
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Whatever your drying problem... 
KEMP HAS SOLVED IT BEFORE 


K. S. G. silica gel adsorptive dryers are speeding 
forced draft production in every war industry* that 


faces problems in drying gases, liquids or solids. 


Kemp Silica Gel Dryers are available on prompt 
notice in a wide variety of standard types and 
sizes, while specially engineered units to meet 
special requirements are furnished as quickly as 
war conditions permit, To summarize, standard 
units are made in capacities from ten to 100,000 
c. f. m., from atmospheric pressure to very high 
pressures, Activation is by gas, electricity or steam 
as desired, with single tower units for intermittent 
operation or twinned towers for continuous 


production, 


To paraphrase a famous (and living) U. S. 
General, standard units may be had RIGHT 







C. M. Kemp Mfg. Co., 405 East Oliver Street, 
Baltimore-2, Maryland. 








? 


*Except the dehydration of foods, which is a 






different problem altogether. 

























NOW, special designs will take a little longer. 











24 S, 60 min. Heat treatment varies pe. 
tween 10 and 60 min. at 910° to 950° F 
Material is drawn down to approximate 
shape on one or two dies, heat treated 
again and stored in the refrigerator before 
final forming. In this way wrinkles or 
spring back are avoided. 

Shrink fitting is especially advantageous 
in a case such as a hub and shaft assem. 
bly wherein the shaft is relatively smajj 
compared with the mass of the hub. Ap 
aircraft maker uses a Deepfreeze chillin 
unit to ‘fit a plug into a landing strut. The 
plug, 3.880 in. in diam., is shrunk 0.0026 
in, at minus 120° F., while the female 
part, having a bore of 3.875 in., is syb. 
jected to a bath of 450° F. and expanded 
0.005 in. The plug is then easily inserted 
by hand, the entire operation taking 19 
min. 

The former method of heating the female 
part with torches was unsatisfactory. More. 
over, when assembled on an arbor press. 
scratches resulted, which might later fe. 
sult in failures. 


Another maker shrinks a 41/,-in. diam, 
steel tapered roller bearing race 0.003 jn, 
for insertion in a casting. Crankshafts 
manufactured for Wright cyci engines 
utilize four expansion fits in as bly. The 
shafts have a 234 in. dian el plug 
expanded into the center se 1 of the 
crank arms, shrunk 0.002 : t minus 
35°. Dowel pins are fitted ir e center 
section of the center bearing cet faces 
also, counterweight hole plug shrunk 
and fitted. 

—John W. Greve, > Design, 
Vol. 15, Oct rp. 94-98, 


Wartime Precious Meta: Plating 
Condensed fy 


"J, Electrodepositors’ T Society’ 

Special war-time applicat f precious 
metal plating are discussed imples ae 
silver and silver-indium coat: igs on metal 
reflectors, silver on electrical contacts and 
on high-frequency radio pacts. In & 
latter application, silver is useful because 
of the phenomenon known as ‘‘skin effect.” 

When an _ alternating rrent passes 
through a conductor, there is a tendency 
for the current to concentrate near the 


surface, and the higher the frequency the 
more marked is the effect. At ultra-high 
frequencies, e.g., one hundred million q 


cles per sec., the current penetrates ti 
conductor only about 0.0003 in. Therefore, 
a conductor may be made of brass, which 


is cheap and strong, but has a compalt 
tively high electrical resistance, and ther 
silver plated to a thickness of about 0.0005 
in. The electrical performance will thea 
be the same as if the conductor wefe made 
of solid silver, which has the lowest elec 
trical resistance of any metal. 

Gold is plated over silver to prevent 
tarnish of radio parts plated with silvet 
for skin effect. Gold is being applied " 
some instances by cathodic sputtering, 6 
for forming electrodes on non-metallic m# 
terials such as porcelain. ; 

Rhodium is being used increasingly 


METALS ANDUAM 

















VAN NORMAN HIGH FREQUENCY 
INDUCTION HEATIN 
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ecause Section of tube brazed by 
fect. 


passes 
ndency 
ar the 6 seconds with Van Norman High Frequency Induc- 

» high tion Heating. Bonds are clean, tight and uniform. The 

ion : finished part has no discoloration and is free from 

tes 

arefott, scale, thus cleaning operations, which are usually It will pay you to investigate Van Norman High 
Bis necessary when torches and other brazing methods Frequency Induction Heating for Hardening, Brazing, 
4 thea Gre used, are eliminated, spoilage is minimized, and Soldering, Annealing and other applications requir- 


ban 





Van Normanizing. Heating 
In the illustration, collars are brazed to tubes in time—6 seconds. 











oa 


at then Piece after piece is brazed with the same uniform ing localized heat. 
re < ! results. Obviously, VAN NORMANIZING produces a 

rele ; 
es better finished part, speeds output and reduces costs. 


< 
— By using the proper work-holding fixture and Ti poy" 


plied io heating coil, a number of workpieces can be brazed 





3 a simultaneously. Odd-shaped parts are just as easily , 

brazed : : 
i. . zed by Van Norman High Frequency Induction VAN NORMAN COMPANY 
ing ‘eating as uniform parts. SPRINGFIELD 7, MASSACHUSETTS 
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Hoffman Filters effectively remove 
abrasives, chips and dust from 
coolants recirculated or machine 
tools. They prolong the life of 
tools and abrasive wheels, 
eliminate scratches on precision- 
finish, hardened-and-ground 
articles, and reduce failures in 
service. They are especially 
valuable to manufacturers of 

gun and aircraft engine 

parts, gages, ball bearings, 

etc. Ilustration shows central- 
ized conditioning system. 


> SEND FOR LITERATURE ¢ 
U.S. HOFFMAN 


COOLANT FILTERS + FILTRATION ENGINEERING SERVIC 








REMOVES ABRASIVES 
ELIMINATES SCRATCHES 
LENGTHENS TOOL LIFE 
REDUCES REJECTS 





CORPOR 


223 Lamson St.,'S 


wan oe 
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| application is the most effective, 





electrical contacts, and is excellent for this 
purpose, due to high hardness (Vickers 
pyramid approx. 800), low electricaj re. 
sistance, and freedom from any oxide or 
tarnish film. Where absolute reliability 
of contacts is essential, electrodeposited 
thodium is ideal. Thicknesses up to abou 
0.001 in. can be deposited. 

Rhodium has a high reflectivity, and , 
thin film of it is often used on mirrors 
over an undercoat of silver. Platinum 
may be used for some of the Purposes 
cited for rhodium, but in general it jg less 
satisfactory. Palladium is not much 
since it is quite soft and is less resistan 
chemically than rhodium or platinum, 


—E. H. Laister, J. Electrodepocit.. 
Tech. Soc., Vol. 18, 1943, on ae 







































Cleaning Arc Welded Work 


Condensed from “Metal Finishing” 


Arc welded machinery is frequently im 
properly cleaned before painting, with the 
result that peeling of the paint and cor. 


rosion under the paint occurs, particularly 
on and near the welded joint &f 
Welded structures may receive a thor. 
ough physical cleaning, iding wire 
brushing, chiseling to rem: patter spots 
and degreasing, and paint will still fail 
at the weld as a result of «radual exuds. 
tion of alkaline compound: contained jn 


the welding electrode and e: trapped along 


the margins of the weld. Therefore, in 
order for the paint to adhere and give 
normal protection to areas on and near 
welded seams, both chemic:! and physic! 
cleaning is required. 

Physical cleaning meth vary with the 


size and nature of the cture, Slag, 


dirt, scale and spatter drops of metal my 
be removed by a power buffer, by wit 
brushing, or by sand- grit- blasting 
Large slag fragments spatter drops 
may still adhere after the above treatments 
and may be removed by hand chiseling, 
A simple washing with water or @ so 
vent wiil not usually remove the alkaline 


compounds entrapped in the weld I 
pickling is required, the pickling neutealiae 
the alkaline compounds. If pickling ® 
not used, then the structure should & 





thoroughly washed with an acidic wash ® _ 
lution. 

The best type of wash solution is a *Re 
acidified solvent, such as naphtha of mit 


eral spirits, but acidified water 18 goog 
Application of the wash solution may 


by brushing, wiping or spraying. Spt! 
conven 


| ent and economical method. 


| 
standard 





Workmen, both operators and inspe 
tors, can be aided in judging W rf A 
ing is sufficiently thorough by as P 
welded cleaning plates: od 
plate in the set contains an unclea aa 
one an unsatisfactorily cleaned ge 
one a_ satisfactorily cleaned weld, 
will pass inspection. 

Careful inspection of all part 
just before application of the 
of paint is a. profitable investment, 


Walter J. Brooking, a gi 





rst cot! 
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METALS ANDIMEES 









A Ticklish Job... 






But Mallory 73 Metal 
Eliminated the Danger 

















a 

y im 

the Mallory 73 metal is a versatile metal that has solved numerous 

cor: . ° , 

ulatly | problems where alloys of unusual physical and electrical 
properties were needed. 

thor. 

wire In the case of a large manufacturer of explosives, a blade 

Ys Ul k Features of Mallory was required to bore a cavity in the powder packed 

! r 5 % . 

. shell case. > metal, vourse, hi -sparking, : 
exuda on-Ferrous Alloys sh l case. [The metal, of cour e had to be non-sparking, and 
red in yet it had to hold a sharp cutting edge. 

- along : Dp “45 
phe . High Electrical conductivity Mallory metallurgical experts, when confronted with these 
ve 3 . . é ° rye 
aot . High Thermal conductivity essentials, immediately specified Mallory 73 metal. Mallory 
hysica / Henle 73 metal is a copper alloy—hence a non-sparking material. 
ith th V High tensile strength In addition, it offers unusual hardness (Rockwell C-37) 
Slag, ee eee just the requirement to keep the blade keen-edged. 

1s aoe rroston resistance 

oy wilt gh yield point No matter what problems confront you in the selection of 

me lachinability non-ferrous alloy tele dienaat « dead eumtaint : that Mallory 

~atrnetts / Fatioumaees has the metal to fill the bill. Elkaloy*, Elkonite*, Mallory 3, 

ti : i ~s« wer m6 - “a “ i . a } i , , 

oo High annealing temperature o3B, 034, 73 and LOO metal: offe r, individually, or in com 

alkaline Non magnetic properties bination, the essential properties most frequently sought. 

~ I Resisecimiaeaadas You're invited to send for our alloy catalog—and to call on 
26s \ SUS lo arcin ; 

ie ' é our engineers for special assistance. 

ould & : ; : ie 

okt P. R. MALLORY & CO., Inc., Indianapolis 6, Indiana 4 : 

wash $0 p 
i . America’s Best Buy — \ ail 

yn 1S # Reg. U.S. Pat. Off. for metal compositions War Bonds and Stamps 

“ot mitt 

effective 

. may be 

’ Spt! 

conven 

d inspe 

yen cleo 

means 0! 

med wel O Y 

weld, # 

jd, whid 

q wnt PRM O inc 
oo BEL ORy & CO. NON-FERROUS ALLOYS—MALLORY 3 , 53B, 53Z 
ao OU } 2. £ ‘A L LO re AND 100 METALS — PLEALOY" AND ELKONITE* 

+ Finis es: res 3 U. S. Pat, Off. 
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Use MICHIANA 


ALE AYS 
ALLOYS 


“Longer-Heat-Hours” 
@ For wor and post-war production, 
the longer heat-hour performance of 
MICHIANA Alloy Pots, Boxes, Muffles, 
Retorts, Grids, Chains and other Fur- 


nace Parts,—means fewer delays, 


Frames for cars 
carrying stainless 
steel into heat 
treating furnaces. 


lower costs, and more uniform output. 
At MICHIANA, alloy steel metal- 


lurgists and specialized alloy casting 
Centrifugally cast 

tubes and stati- 
cally cast return 
bends used to 
form a 7-foot high 
pressure-tight 


foundrymen have multiplied their 


experience many times in meeting the 


chamber. Installed 
in light-metal 
industry. 


greater and new needs of essential 
MICHIANA is still 


better able to serve you... for your 


war industries. 
routine requirements—or for new or 
unusual developments. You can rely on 
our suggestions and recommendations. 
MICHIANA PRODUCTS CORPORATION, 
Michigan City, Indiana. 










MICHIANA pots and boxes 
ore standard in many 
heat-treating departments. 






MICHIANA Trays 
and fixtures have 
established long 
heat-hour records 
in leading plants. 


Part of 22-foot centri- 
fugallycast retorts used 
in the process of dis- 
tillation of magnesium. 


One trailer-truck 
for one MICHIANA 
% cast assembly. 
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Aluminum Alloy Press Forgings 


Condensed from 
“Heat Treating and Forging’ 


Most aluminum forgings are made either 
on drop hammers or power presses. Ham. 
mer forging is one of the oldest mety). 
working processes. Press forging of alum. 
inum, on the other hand, is a compara. 
tively new technique, stimulated by th, 
demands of the present conflict. 

Presses of 700- to 2500-ton capacity ar 
adaptable to fairly simple forgings.  Inty) 
cate shapes usually go through the san, 


die steps as required in hammer forgings.’ 


the only difference is that each step j 
accomplished in a single operation while 
hammer forging requires a number of 
blows. 

Dies for small press forging may ig. 
clude the fuller, the edger, the bende 
the blocker, and the impression. The 
rough shaping and drawing out of the 
metal is done by the fuller and edge 
in order that the metal will fill the bloc. 
ing die when ready for final shaping. The 
design of the blocker should be such thy 


the metal will flow easily into the varioys 
parts of the die. 

The finishing die should have well-de. 
fined radii and corners, so that the forg. 
ing will be the exact shape and size 
The complexity of the forging will de 
termine the number of the above produc 
tion steps needed, since all the work js 
accomplished in one operation. 

When larger forgings are to be fabri. 
cated, separate die blocks are usu. |ly need 
ed for the blocker and the i: pression, 
Flat dies, operated with 1500- . id 3000. 
ton presses, do rough blocking and bis 
cuiting as well as ingot break. »wn and 
ingot drawing operations. 

Another important considerat: 1 in de 
signing forging dies is that pr er draft 
allowance be made. Im press — rgingsa 
draft angle of 0.25 degrees is u- ally ade 
quate if the final shape of ti forging 
fails to provide a natural draft 
Choosing Alloy 

After careful consideration as been 
given to the fabricating problem involved, 
the proper alloy for a given { rging jo 
can be determined. [A table gives th 
chemical and physical propert-s of sik 
aluminum alloys most common!; used for 
press forgings.} The choice o the alloy 
is generally determined by the ultimate 
use for the part. [Various alloys sult 
able for certain products or uses are fecom 


mended by the author.] 

Ingot breakdown and ingot drawing oP 
erations are today more or less synoy 
mous terms. The quality of forging igo 
has so greatly improved in recent yes 
that breakdown and drawing are now ot 
and the same. 

The utmost care should be taken im pit 
paring stock so as to retain the most 4d 
vantageous grain flow at points in the ul: 
timate forging where the greatest sues 
will be borne. There is very little difier 
ence between hammer forgings and pi 
forgings insofar as mechanical propetle 
are concerned if the forging is made from 
the proper stock size. 

If it were possible to carry a vatity 


of shapes in stock, billets could be cut | 


from rectangular, oblong and various & 
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Descriptive bulletin 201-A ready soon. 
Write for your copy. 
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announces a significant achievement in the field 


7 
é 


ne of electro-magnetic stored-energy resistance welding 


a d-c current interraptor — without. arc 


TROL 


PATENT PENDING 





NO ROUTINE MAINTENANCE REQUIRES 


ACCURATE CONTROL OF SECONDARY CIRCUIT 
DUE TO ABSENCE OF ARCING IN PRIMARY 


INCREASED EFFICIENCY OF ELECTRO-MAGNETIC 
ENERGY SYSTEM—SHORTER CHARGING TIME 


SPEED INCREASED 20% OVER MACHINES 
OPERATING ON CONTACTOR SYSTEM 


THE SCIAKY DYNATROL provides the answer to comtactor problems 
on electro-magnetic stored energy resistance welding equipment. This high- 
speed device performs the function of accurately imterrupting the charging 
current to the reactor without arc. 


The problem of interrupting a d.c. current in a highly reactive circuit 
has always been considered difficult. Om former Sciaky machines, this was 
accomplished by a contactor unit, which together with an arc-blowing 
device, arc-laminating shields, etc., produced a highly accurate interruption 
of the charging current. 


However, in industrial production, the contimmuous arcing finally results 
in a deterioration of the contact tips, requiring periodical maintenance 
and replacement. It was considered desirable to solve this problem in 
such a way that the same consistent welds be produced without any main- 
tenance of the interrupting device. To this end, the DYNATROL was 
developed and was found to be not only a mearrs of more accurate and 
efficient current interruption, but also, because of the shorter charging time, 
actually imcreases operating speeds 20%. 





The DYNATROL is available on all Sciaky Stored Energy machines 
up to 50KW. 


SSeiaky SRos. 


Manvtacivrers of a Complete Line of 
AL and D.C Electric Resistance Welding Machines 
4915 W. 67th Street, Chicago, 38, Illinois 





Specialists in high alloy castings are here at Scottdale . . . with twenty odd 
years experience in the selection of the alloying elements and production of 
sound castings . . . and modern facilities to produce chrome-iron and chrome- 
nickel castings. 


lf your equipment is operating under difficult conditions of corrosion, high 
temperatures and abrasion, investigate the use of chrome-iron or chrome-nickel 
castings to meet these conditions. For tubular products requiring a denser, 
stronger, more uniform metal, consider the use of DURASPUN CENTRIFUGAL 
CASTINGS. 


We can produce castings in any size from a pound or so up to four tons in 
weight, with the correct proportion of alloying elements. Consult us on your 
requirements. Our metallurgists may be able to render valuable advice that 
will help to solve your problem. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 


Eastern Office: 12 East 4lst St.. New York 17, N. Y. 


Cotenes —— Los Angeles Scranton, Pa. 
& Associates Kilsby & Graham Coffin & Smith 


Metal Goods Corp.: St. Louis —- Houston — Dallas — Tulsa —- New Orleans — Kansas City 
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truded shapes. However, economy does ng 
permit this, and standard stock sizes ay 
commonly used. 

It is necessary in press forging wom 
to cut a blank or shape for each forg; 
rather than make a number of forgings 
off one length of bar, as in drop hamme 
work. Press work requires more carefyl 
stock preparation and perhaps a longer 
time to prepare the stock. 

In order to prevent excessive stick 
of the metal to the dies, it is necessaggil 
lubricate the dies in forging operatj 
Press forgings require only enough } 
cant to keep the forgings from sticking » 
the die. This results in much 
forgings and they, in turn, need less clean 
ing up by etching. The best lubricants em. 
ployed on the mechanical presses are melted 
beeswax and combinations of waxes with 


graphite. The latter is the least ex 
—Heat Treating and Forgh 
Vol. 29, Oct. 1943, pp. $1 


Soldering Aircraft Instruments 


Condensed from “Instruments” 


In soldering electrical aircraft inst 
ments a tight clean joint must be ob 
tained with no corrosive residue to harm 
delicate wiring and insulation. A join 
should provide no case for voltage | 
or increase in resistance due to oxidation 
of the contact points. 

A perfect soldered joint can b: obtained 
only by the intelligent use of tc solder 
ing iron, by using virgin meta! solder of 
good quality and by using rosin :s a flux 


ing agent. 

A few good rules that have | en found 
from experience and from recom: :endations 
of solder and flux: manufactur:'s are 4s 
follows: (1) Make a good mechnical con- 
nection, then solder bond. Whee mechan 


ical connection is not feasible a well 
cleaned contact point, correctly tinned, will 
solder with a lasting bond. 

(2) Use only rosin flux. The purpose 
of the flux is to dissolve any oxide that 
covers the surface, so that molten solder 
can unite with the metal and prevent fur 
ther oxidation. Fluxes are cither cr 
rosive or non-corrosive. Acid fluxes eat 
away the oxide, but they also eat away 
metal contacts and soldering tips, and have 
a harmful after-effect on insulation, Al 
though acid fluxes do a faster job, rosin 
is préferred. 

(3) Use a good grade of solder. Soldet 
is composed of tin and lead in various 
percentages. Solders most commonly used 
for this work contain a mixture of 40-60, 
45-55. 50-50 and 60-40, the first figure 
indicating tin content. . 

(4) Tin the work first—then soldet. 
Metal should be free from dirt, grea 
or plating. Insulation should be cleaned 
off with care so as not to cut into th 
wires. Stranded wires should first be twist 
ed into a tight, single wire. Low 
strands should be cut off. 

A soldering copper should be applied 
to the’ work to bring the wiring to 2 © 


METALS AND ALLOYS 








FER 













@ BeEeeteaer B28 


SS ASRS RS De 


_ 
jount 
kage 


ation 


ined 
Ider. 
¢ of 
flux. 









ound 
tions 
re as 
, COn- 


with the Airco 45 


wt High Speed Machine Gas Cutting Tip 






































will 
“ You can increase metal-cutting speeds 20% to This combination produces a cutting stream of 
a 30% with the Airco “45” High Speed machine oxygen that is practically free from exit turbu- 
t fur: gas cutting tip. More than a year of actual per- lence. As a result the width of the cut (or kerf) 
 & formance has convincingly provedthatthe Airco is considerably narrower—the metal burned 
oe 45” r,0t only cuts metal faster, butitalsomakes away by the oxygen is less—than when con- 
| have important savings in oxygen consumption. ventional machine cutting tips are used. 
Al: The faster cutting speeds realized with the The Airco “45” High Speed Tip is available 
f . 66 . . . . . 4é ~ 

” Airco 45” resultfrom its diver- in sizes to cut metal thicknesses up to 8 . For 
Solder gent nozzle design and the use complete information get in touch with your 
wot of higher operating pressures. nearest Air Reduction office. 
y use 

40-60, 

figure * BUY UNITED STATES WAR BONDS x 

solder 

greast 
-Jeaned 
ot R EDUCTION 
: twist: 

Loos General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 

led In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 

re Offices in all Principal Cities 








SILVER 


BRAZING ALLOYS: 


“Readyllow”’—56% Silver—works at 1165 deg. 
B 201 —20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


For use with Silver Brazing Alloys. 





Write for booklet “MA” 





The American Platinum Works 


N X RR AVE 


Newark.N.J. 
est. Gav) 1078 























EFFECT OF 
ALKALINE DETERGENTS 













are gentle with sensitive surfaces. a 4 
The credit for this double duty action is due “~ 22am 
to SiO, (soluble silica) chemical partner — aS 
of the alkali in the metasilicate and sesquisilicate 
cleaners. Their balanced properties cooperate “hand 


and glove” fo clean and protect the surface. 





= 


A comparative study of the effect of various alkaline 
detergents is reported in our Bulletin 333. Write 
for your copy; there is no obligation. 


METSO* GRANULAR—Sodium Metasilicate U.S. Pat. 1898707 
METSO* 99—Sodium Sesquisilicate U.S. Pats. 1948730, 2145749 


*METSO is the registered trademark of Philadelphia 
Quartz Company. Dept. C. 125 S. Third St., Phila. 6 











perature sufficient to melt the solder and 
only then is the solder applied to the 
work. Always use fresh solder and fresh 
rosin to insure a clean joint, 

(5) Use the soldering iron intelligently 
it should be a small 30-watt co ’ 
iron, and should be connected to the 
voltage, and tinned on all four 
If the iron is too hot, it will blacken 
copper and burn the rosin. Never iy 
sal ammoniac to clean or tin iron in ele. 
trical work, 

During soldering an occasional - 
of the tip over steel wool will restore th. 
original luster. Failure to raise the wor, 
to the proper temperature will result j, 
lumpy or stringy solder and a poor job, 

(6) Take care of the iron. When no 
in use, keep cord wrapped around hand 
Keep it from over heating, and keep jt 
clean. - 


—J. J. Schiller, Instrwmonts 
Vol. 16, Fan 1943, pp. 491.494 


Salt Bath Treatments 


Condensed from 


“Automotive and Aviation Industrieg’ 

Before the era of the neu salt bath 
furnace it was necessary to : aching air. 
craft parts at hardness as high -s 50 Rock. 
well C to remove contaminat: ns, ag cur. 
burization or decarburization c. not be tol- 
erated. The neutral salt bath .s gradually 


doing away with such mach: ing. kt is 


adapted to ferrous and non-{ rous parts; 
also for copper brazing assem’ ‘cs, the sal 
acting as flux. 

Materials can be left i alt longer 
periods without surface amination. 
With steel one gets more lete trans- 
formation of austenite ir martensite, 
these needing longer treatmen. ; sometimts 
double heating is done, wit) interrupted 
quench between, which mig! cause con 


tamination in atmosphere furr.ces. 


Formerly, one had to machine and thread 
grind all aircraft bolts after heat trett 
ment. Now many airframe  olts are fr 
ished completely on screw machines, or aft 
cold headed and thread rolled and treated 
in salt baths after finishing, with thre 
neither carburized nor decarburized. 


For bolts of 30 to 40% C alloy ste 
the following is good. Preheat in st 
bath at 1100° F. and transfer to anothet 
neutral salt bath at 1550°, soaking mt 
less than 20 min. Quench in the prebe 
bath at 1100° and transfer again to th 
1550° bath. Quench in oil down # 
least 200° F. When at room temperalur 
temper, usually for air frame bolts at 90. 
If there is no neutral bath, an air afc 
lating furnace may do, holding at not 
1050° F. Single heating may be used, 
but double is better. 

For copper brazing, special atmosphet* 
furnaces are better for quantity producti 
yet brazing can be done splendidly i sl 
since at the needed temperatures of 1% 
to 2200° F. this is more satisfactory ™ 
radiant heating. Atmospheres have yi 
vitalizing effect on aluminum Pe i 
and wrought. Artificial aging of the 
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netimnt Spencer Turbos are shipped ‘‘ready to. use,’’ require no special 
— foundations, and work quietly and reliably for years without 

‘tear downs,’’ overhauls or repairs. Therefore few people know 
deve what “‘makes them tick’’ or realize that their very simplicity is 
are fi responsible for the outstanding performance records. 
, OF art . . . . . . 
treated The cross-section view above shows a series of light weight im- 
thread pellers clamped to a large shaft which rotates on the two motor 
ny ste! bearings. 
in sil : , 
pa Air Pressure is constant regardless of load. Power used varies 
ing e with the volume of air delivered. A one-piece casing, and a bridge- 
Qe the type motor support, plus perfectly balanced impellers with wide 
n ae “} clearances, account in part for the long-life service rendered and 
a the extremely low costs for maintenance and repair. 
Sie HARTFORD If interested, the Spencer Turbo Data Book and the Spencer Bul- 
ye Used letins will give you all the information. 
mf HE SPENCER TURBINE COMPANY * HARTFORD 6, CONNECTICUT 
‘in 257-8 
of 1900 
ory thi! 
re a 
rts, os 


IURBO-COMPRESSORS © 


"FBRUARY, 1944 


os 
443 


tee 





























i a er. 
“TEMPERATURES UP P TO 2400° F. 
WIirHouUr A BLOWER 




















Safety, Economy Speed 
PLUS Better Welding ! 


A weldiment can be no stronger 





than its weakest weld—and ‘“down- 
hand” welding is your best assur- 
ance of strong flawless welds. That’s 
why .“‘positioned welded’ is so fre 
quently specified today! 


C-F Positioners eliminate crews with 
slings and chains, clear your floor 
space, reduce accidents and make 
every weld a faster, better weld! 
The 135° beyond horizontal tilting 
feature of C-F Positioners combined 
with 360° table turn assures the 
proper welding position in even the 
most inaccessible corners! 


Adaptable too! Heat treating, cut 
ting, large pipe and boiler-handling 
problems and jobs where a continu- 
ous turn is necessary, are easily 
answered with a C-F Positioner. 
You'll find new uses! Many sizes 
and true-rated capacities. Hand or 
power operated. Write for catalog 
showing sizes, installations and 
many uses. 


Write for Bulletin WP22 


Gas Furnaces 


re ee 
4 MS 


Sees «Ss 

AKER Blowerless Gas Futboson 

are very low in gas consump- 

tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo-_ 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 


There are 9 standard stock models 
ranging in size from No. I yen 2 
type), which is 6” x 8” x 5% 

No. 24, which is 12” x 20” x 8” es 
illustrated. All provide uniform, con- 
trolled heat up to 1900° F. 

Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel, 
Gives uniform, controlled temperatures 
up to 2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
814” x 15” x 2%” high. 

Special size furnaces built to your 
order. Write for descriptive folder 
and prices. 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 
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tensile alloys is speeded up considesin 
in the neutral baths. | 
The oxide content of the bath sh 
never exceed 10%, checked by deterus 
ing the insolubles in a sample. The j 
solubles are all oxides except where | 
tifier is present, the percentage of wi 
should be known, from which the rep 
ing can be calculated. Oxides may 
reduced by a rectifier (generally a gj 
compound) or by anhydrous ammopj 
The rectifier forms a slag, which 
to the bottom as a sludge and should | 
removed at least every 24 hrs. The wp 
monia releases free hydrogen, which 
acts with the simple oxides, passing g 
as gas. It is emphasized that mate 
should not be treated in the bath win 
ammonia is being introduced. A 
The ammonia should be put ia am 
idling temperature, but not lower # 
1450° F. It is not 100% effective, wimt 
a small amount of rectifier still needa 
When in continuous operation, the Mim 
should be renewed completely every 6 t 
8 weeks. The internal electrode type of 








CULLEN-FRIESTEDT CO. 


1314 S. Kilbourn Ave. 
Chicage 23, U. S. A. 
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furnace is preferred, but gas-heated and a 
ternal electrode-heated pots be used 
With the internal type, electrodes must 
| kept especially clean, to prev corrosion 


and arcing. Electrodes welded to the 
holder are obtainable, as w as hand 
equipment for changing asse es 


With gas heated or ext electric. 
| heated pots, the pot must be .n alloy 
| chromium and iron, since barium chloride, 
| the base of all neutral salts. will attack. 

other alloys. In general, it better to 
use lower temperatures and zer heating? 
| cycles for a salt bath, say 25 50° lower: 
| than if treated in a radiant itmospherg 


furnace. The cycle is one-! 
radiant furnace. 


that fora 


Stewart M. DeP motive & 
{viation Ind Vol 1, 1943, 
38-40, 156 


Quality in Aircraft Finishing 
Condensed from “Industrial Finishing’ 


Production delays due to faulty finishing 
have been eliminated by the Douglas Air 
craft Company by determining satisfactory 
finish schedules and the production 
techniques, and then seeing that th 
specifications are followed in detail, Three 
basic phases of control 
control of the packaged fini 
of its preparation for use, and 
plication. 

It is not assumed that the fact thats 
package material meets government 
specification justifies releasing it for us 
without testing. Such properties 45 gritt 
ng qualities, 


recognizec: 
ing material, 
of its ap 


ness, separation and skinn 
specific gravity, viscosity, drying time, color 
and spraying characteristics are checked. 
The material is prepared for use # 
location in the plant, and the reduction 
ratios used for thinning are unifom™ 
the entire plant. 

The material used in greatest volum 
| is zinc chromate primer, which is PP 
by roller coating, dipping and sprafit 
Alclad 24ST and Alclad 24SRT sheets * 
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Mocking birds don’t mate with meadow larks. . 
nor do robins and barnyard ducks lay eggs in the same 
nest. Birds of a feather just naturally flock together... 
keeping each species separate, distinctive, true to type. 

It's the same way with Welding Electrodes. 

Each technological welding application requires 
electrodes of individual chemical and metallurgical 
Properties . . . maintained absolutely true to type in 
every classification and in each rod of that classification. 

The McKAY COMPANY, in developing better 


eR 





WELDING ELECTRODES . 


Ewing Ge 


Welding Electrodes, rigidly adhered to the policy of 
making each grade of electrodes ‘“‘a leader in its line.” 
Just to make sure that no “ugly duckling” will ever 
appear McKay Stainless, Alloy or Mild Steel Welding 
Electrodes are constantly “researched” in one of the 
nation’s great technical institutes. 


The same careful control is exercised in the develop- 
ment and production of other McKAY products in- 
cluding Commercial Chain for every purpose and 
McKay Tire Chains. 


General Sales Office: York, Penna. 


PITTSBURGH, PA. 


COMMERCIAL CHAINS ... TIRE CHAINS 











ONEIDA 


[of “Community Plate” fame] 


makes it and 


LEA 


METHODS 
and 
MATERIALS 
Finish It 



































BUT WHAT IS IT? 





It’s the operating slide of the latest type Carbine Rifle— 
a most important part. It has to be finished accurately 
and to fit perfectly into component parts. 


This was one of the most important war assignments for 
Oneida, a company known all over the world for its famed 
“Community Plate.” Every day, according to the man- 
agement, “Oneida Ltd. utilizes Lea Compound in its pro- 
duction of vitally needed Carbine Slides.” We at LEA 
feel especially proud of our ability to help Oneida devise 
proper burring and finishing methods and to furnish the 


proper kinds of compositions. 


This same broad-gaged technical and manufacturing 
service which LEA has provided Oneida is available to 
industry generally. Tell us about your burring or finish- 


ing problem — tell us in detail. 


THE LEA MANUFACTURING CO. 
Waterbury 86, Conn. 


Burring, Buffing and Polishing . . . Specialists in the Development of 


Production Methods and Compositions _2-LM-5 
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uncrated, hardness tested, and immediate. 
ly run through a sequence of operations 
ending with roller coating with zinc chro. 
mate primer. The first stage consists of 
a hot phosphoric acid etch, followed by 
rinsing, drying and roller coating. 

In the pretreatment etch it is necessary 
to control closely the phosphoric acid ¢op. 
centration and the temperature. The yijs. 
cosity of the primer and the roller spac. 
ings must be closely controlled. Film 
thickness is maintained between 0.2 ang 
0.4 mils. 

It is possible to apply the film in such 
a way that a slight but characteristic 
veined appearance is obtained. This ap. 
pearance identifies any part subsequently 
formed from the sheet as having beeg 
Rockwell hardness tested and accepted, thus 
eliminating the labor of testing numerous 
small fabricated parts. 


Preparing the Metal 


Aluminum alloys are prepared for dip 
or spray application of primer by either 
anodizing or ‘‘chromadizing.” Prior to 
these treatments the parts are carefully 
cleaned in a solvent emulsion, followed 


by a hot alkaline cleaner. The alkaline 
cleaner concentration and _ temperature 
must be controlled between pr limits, 

Magnesium alloy parts are p ited for 
paint by either the chrome pick eatment 
(Dow No. 1 Treatment), or dichro- 
mate treatment (Dow No. 7 itment), 
The chrome pickle treatment consists sim 
ply of immersion of the parts into a so 
lution of nitric acid and sodium dichto- 
mate. Operators are trained cognize 
a satisfactory ceating. In adc ition, fre. 
quent checks are made of the position 
of the pickle, which may be slenished 


several times before discarding 
The dichromate process re ‘$ more 


accurate control than the chr pickle. 
The steps of the process incl an alka- 
line cleaning, hot water rinse ld water 
rinse, 5 min. immersion in hydro- 


fluoric acid, cold water rins: t water 
rinse, 45 min. immersion in 10% $0 
dium dichromate solution at F., hot 
water rinse and air dry. 

The composition of all solutions is care 
fully maintained, and checks are made for 
possible carry-over of hydrofluoric acid into 
the dichromate solution, since this causes 
spotty and uneven coatings. 

In controlling dipping solutions o 
primer, the viscosity is frequently checked. 
The thinner must be so chosen that % 
lective evaporation of its components does 
not occur. 

Spray application of primer is controlled 
by checking the viscosity of the paints and 
the pressure at the pressure pots and spraj 
guns. Workers are properly instructed 
and supervised regarding spray gun adjust: 
ments and maintenance. 

The control methods applied to the us 
of colored lacquers and enamels are & 
sentially the same as_ those applied to 
primer. Primed surfaces that have stood 
for a week or more before receiving * 
lacquer or enamel coating are clean 
with a wash thinner, which may be v 
without too much danger of removing 
primer and which will leave no high bot 


ing component on the primed suf 


—W. D. Caldwell, Industrial Finis’ 
Vol. 19, Oct. 1943, pp. Sam 
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Wear, Fatigue, Creep, 

































Industries and Products « Selection of 


ing Methods « Non-Metallics in thé 


Eight main types of German aircraft 
have been examined: Heinkel He. 111, 
Junkers Ju 87, Ju 88, Dornier Do. 217, 
Messerschmitt Me. 109, Me. 110, Me. 210, 
and Focke Wulf F. W. 190. All eight 
types are entirely of metal construction. 
The last four of these are notable from 
the point of view of ease of production, 
maintenance and interchangeability of ma- 
jor components. 

The wings of all these types are of the 
stressed skin construction, but only in the 
F. W. 190 does the skin take more than 
the torque and drag loads. The wing spars 
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German Aircraft Design 


are all I section beams, with either ex- 
truded T section flanges or flanges built up 
from extruded angles back to back; the 
only exception™is the He. 111, in which 
angle section spar flanges are used. Solid 
plate spar webs are used except in the He. 
111 and Do. 217, where the spars are of 
built up girder form. - 

All eight types have fuselages of 
stressed skin construction. In general, the 
designs are notable for the small number 
of transverse frames and the large num- 
tural parts. Undercarriage and tail wheel 
ber of stringers used. The sections used 


- 


for the fuselage stringers are: bowler hy 
for Ju. 88; inverted hat for Me. 109; top 
hat for Me. 210; lipped angle for F, y 
190; and Z section for Do. 217. , 

A single row of riveting is used for th. 
Me. 109, F. W. 190, and Do. 217; th 
Ju. 88 and Me. 210 have two rows, The 
fuselage frames are Z sections for all ¢. 
cept the F. W. 190, which has a lipped 
angle section (in the case of the Me. 
the Z section is integral with the skin), 

Only in the Ju. 87 and He. 111 is ther 
any connection between the stringers and 
the frames. In the latter machine, the 7. 
section frames are placed inside the string. 
ers and have no direct attachment to the 
skin, being riveted only to the stringers 
This scheme involves no cutting of frames 
or stringer. The whole fuselage of th 
F. W. 190 is covered with light 
sheeting cut in very large panels and flush 
riveted. The fin is integral with the 
fuselage. 

Below the front end of the fuselage is 
large panel, attached to the fuselage by 


screws, which gives access to the two fue 
tanks. This panel is made from two large 
light alloy sheets, the internal sheet be 


ing dished at about 5 in. centers and a 
tached to the external sheet a single 
rivet at the bottom of the dishing as well 


ae 


as by rivets around the edges ‘his gives 
a very stiff panel and is use sO in the 
fin, in parts of the engine vling, and 
for an inspection door in the side of the 
fuselage. 
Messerschmitt Designs 

The most interesting method of fuselage 
construction is that used in the Me. 210 


as well as in the other Messerschmitt 


designs. Top hat section st: rs are at- 
tached to the skin, each a single 
row of rivets through the t The skin 


and frame, 0.05 in. thick, integral 
the two transverse edges of rnate pan- 
els being bent up to form Z-se:‘ion flanges 
on the inside of the fuselage. 

The fuselage is built in ‘wo halves, 
with longitudinal seams along the top and 
bottom. The two halves are joined by two 
wide hat section stringers using two rows 


of rivets in each so that butt joints ar 
formed. 
The Ju. fuselage is quite different and 


more complicated. In addition to a large 
number of stringers formed from strip 
there are also four T-section extruded 
longerons. There is a total of 45 stringets, 
all continuous; they are attached to the 
skin by two rows of rivets each. 

The frames are cut out for the stringers 
which, however, are not connected 10 
them. The Ju. 88 frames are riveted 10 
the skin with a rivet spacing of 2 to? 
in. The large number of stringers a 
method of attachment leave very little ut 
supported skin. 

Although the result approaches a theore 
ically desirable condition, it involves the 
use of at least twice the normal aumbe 
of stringers and about three times the 
normal number of rivets. 

The four fighters (Me. 109, 110, 210, 
F. W. 190) use fabric-covered control sul 
faces; metal-covered surfaces are used of 
the others. Castings and welded om 
ponents are used for many important strut 
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ESIGN DATA 
ON PLASTICS 


_FROM THE DUREZ LABORATORIES 


Il. Cost Factors 


The basis for good design in plastics is 


not unlike that for any other material. 


Atte n must be given to the funda- 
ment nvolved in the benefits of one 
plast iterial over another, molding 
and finishing needs, and the cost of the 
finished product. 

The subject of costs emphasizes the 
importance of working closely with 
your custom molder. Bring him into 
the picture early. His experience can 


result in substantial economies. There 
are many instances when he has shown 
that molding costs were excessive. We 
know of other occasions when he has 
helped to eliminate an unnecessary pro- 
duction expense or costly machining 


Operations in the mold. 


Good design gives every possible con- 
sideration to easy removal of the piece 
irom the mold. Intricate shapes are 
being molded every day with Durez 
Phenolics, but production costs are re- 
duced whenever a complicated mold is 


avoided. Split molds, for instance, mean 


PLASTICS THAT FIT THE JOB 


FEBRUARY, 1944 





additional press time for assembling 
and disassembling this mold. 
Simplicity saves money. It has been 
pointed out, however, that the cost of 
a seemingly complex part may be war 
ranted by a saving in later machining 
and assembly operations. 

Inserts frequently hand the designer a 
cost problem. Generally speaking, the 
inclusion of inserts in the molding 
operation will prove an advantage. 
Though molding costs are high, they 
too are offset by time and labor savings 


in final assembly. 


If possible, design should provide for 
making projecting inserts round. When 
odd shapes are tooled in the mold, ad- 


ditional costs. are usually involved. 


As a suggestion, your molder may have 
a selection of well designed inserts 
which are produced in such volume 
that they can be used most economi- 
cally. 

There are times when tolerances are 
called for which are closer than actu- 
ally needed. These tolerances can be 


furnished but they add to costs by 


slowing production. And the more lee- 
way given the mold maker, the less 
expensive the mold. 


In cases of extremely exacting toler- 
ances it may prove better to mold 
slightly oversize and then machine to 


the required specifications. 


Good design seeks to eliminate under- 
cuts. They mean additional mold costs 
and slower production. There have been 
recent developments in molding with 
Durez phenolics which have answered 
some of the problems. The designer 
does not have to be restricted if un- 


dercuts are essential 


Fillets are another interestin 

tor. Though they are used to facilitate 
flow and build up structural strength 
they often serve to simplify mold con- 
struction. In such cases a less costly 


mold is achieved. 


Here, we can give only a few of the 


cost factors in plastic desi \ major 
consideration in the popularity of Dur 

phenolics is their low cost advantage 
When this advantage is addex » their 


moldability which makes them easie1 
to use, and the broad scope of their 
properties through a wide range of 
temperatures, you Can see w hy we sug- 
gest that you give careful consideration 
to Durez phenolics. We welcome the 
opportunity to work with you on any 
plastic material problem. And a mem- 


ber of our technical staff will be glad 


to assist you with additional data. Durez 
Walck 
N. Y. 


Plastics & Chemicals, Inc., 92 


Road, North 


Tonawanda 
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These INDIUM products represent another great step forward. 
They provide the user with more tools with which to work - 
the plater with a variety of prepared quality solutions; the 
metallurgist and manufacturer with INDIUM 

metal in a variety of forms. 


JoXer-Vam bow eobbelo dn det-tanvel-s-1- ON PDJROI\UM ob delott loit-m-ba- 
coming from the company that pioneered and 
developed the industry and is today the larg- 
est producer of INDIUM in this country. Our 
technicians know this metal — what it can do, 
what its possibilities are. 


When you deal with The Indium Corporation 
fo) a ab eel-aler- Wa golem -ba-meol--Uibelem seem dello) -eelohuae 
edged authority on the entire subject of 
INDIUM. 


rHE LN DTU M corporation oF AMERICA 


VrTGA, Now 
New York Office: 60 East 42nd. Street, New York 17, N. Y. 


unit castings in the F. W. 190 and Do 
217 are notable as well as the welded 
tubular supporting struts in the liquid 
cooled éngine mountings, and the welded 
tubular engine mountings for radial ep. 
gines. 

The use of plastic materials is limited 
to such items as guides for control Wires, 
guide rollers for large control tubes, pul. 
ley wheels, drive couplings for engine ac. 
cessories, Ju. 87 aerial mast, electrical and 
radio fittings. 

Extruded sections are used to a very 
limited extent and then only of the 
simplest T, D, or I section, the bes 
example being the F. W. 190, in which 
the only extrusions are the rails for ad. 
justment of the pilot’s seat. On other 
types, extrusions are used only where the 
sections are too thick to be formed from 
strip. 

The lack of extruded sections is Jess 
marked in the Me. 210, where they are 
used in the main plane and tail plane spar 
flanges, for the dive brake slats, and for 
a number of structural members in the 
front fuselage as well as for some in. 
genious mounting slides for the multiple 
sockets used in the wing to fuselage elec. 
trical connections. Protective treatment 
against corrosion is used only | small 
extent 


The Messerschmitts seem to be the most 
advanced in regard to design { ase of 
production and maintenance. Interchange. 
ability troubles are avoided to a large ex- 
tent by the methods used for the connec. 
tion of sub-assemblies that facilitate initial 
assembly and maintenance and ler very 
accurate jigging unnecessary. 

Although the arrangements engine 
changing in all types are go the en- 


gine complete with accessori unting 


and cowling can be removed unit), 
the engine installations are f: tly not 
so convenient for minor mainte e work 
German airplanes are always v wided 
for quickly detachable insp« covers 
in wings and fuselage. 


Sheet Metal I Vol. 18, 
Oct. 1943, 793-1800 


lron Castings for Machinery 
Condensed from “Product Engineering’ 


Wartime necessity has led to rapid adop- 
tion of high-strength cast irons as © 
placement materials. Many changes will 
be permanent because of advantages 
tained in service and reduced cost. 


rons, called 


20 cast i! 


A group of about a 
Meehanites, makes use of calcium sili 
cide as an inoculant to control formation 
of a homogeneous structure in the iron. 
Production of cast irons of 50,000 © 60; 
000 Ibs. per sq. in. tensile strength has 
been reported with neither alloys 9 
special agents as graphitizers. 

a pistak-eiity iron has tensile strengths 
up to 100,000 lbs. per sq. mm. These 
(Continued on page 454) 
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> NING manufactures glass percolators 
‘as a part of the “Pyrex” ware line. Prior to 
1942 these percolators were equipped with 
aluminum or stainless steel baskets for holding 
the ground coffee. The critical shortage of these 
customary materials added impetus to a long- 
standing development—an all glass basket 
which is inherently sanitary, easily cleaned, 
and eliminates all contact of coffee with metal. 

The glass percolator basket was not evolved 
over night. Embodied in its manufacture are 
four major glass fabricating developments rep- 
resenting years of patient research on the part 
of Corning engineers: 


y : 4 
CUCM iam 8 8 BRAND 


FEBRUARY, 1944 


“PYREX” is a registered trade-mark and indicates manufacture by Corning Glass Works, Cornir N 
_ 4 , . . 
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SIN 7rex Inclustrial Glass 

















for your 
Product? 


/ 


1. Automatic machinery to blow the basket 
shell in quantity at low cost. 


2. Automatic tube drawing machinery to make 
the accurate center stem at low cost. 


3. “Pyrex” Multiform Glassware that makes 
the perforated basket bottom with ats uni 
form holes. 


~—~ 


A speedy method of sealing all parts into 


a strong assembly in one operation. 


This practice of bringing all of Corning’s re- 
sources and wealth of glass knowledge to every 
glass problem is typical of the way we like to 
work with engineers who have material prob 
lems. We are constantly working on new glass 
compositions, new methods of glass fabrica- 
tion, new ways of joiming glass to other mate- 
rials. Perhaps through this work our engineers 
can present a practical answer to your problem. 
All information will be treated with strict con- 
fidence. Write to Industrial Division, Corning 
Glass Works, Corning, New York. 

















in Heavy Machinery 


. « « Standard equipment with lead- 
ing makers of steel mills, sugar 
mills, excavators, etc. 





in Aircraft 
« « « Specified at critical points in 
practically every type and make of 
plane now flying. 








in Machine Tools 


« +» over 90 leading machine-tool 
builders regularly use Ampco Metal. 


...in Many Other Fiel4; 









with parts of 


Ampco Metal 


Ampco’s nation-wide field organization of metal- 
lurgical specialists is at your service — to help 
you with engineered applications of this superior 
alloy of the aluminum bronze class. Ampco’s 
remarkable performance in war service is bring- 
ing home the outstanding value of this unique 
metal, Ampco Metal is constantly demonstrating 
its ability to “stand up and take it’ under con- 
ditions where ordinary bronzes fail. Ampco’s 
longer life in your service means the elimination 
of costly breakdowns. Ampco’s broad facilities 
and wide experience enable you to utilize Ampco 
Metal in many forms. Regardless of what your 
bronze problem may be, we can help you! 


Write today for further intormation. 





A-1 


Reg. U. 8. 


Metal 


The Metal without an Equal 
OO NE yj 
AMPCO METAL, INC. 
Dept. MA-2, Milwaukee 4, Wis. i 


Please send Catalog 23, and-File 
41 of Engineering Data Sheets. 
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have an acicular crystal structure produced 
by special heat treatment. The conten 
of alloying elements is low, from 1 to 5% 
Ni and 0.1 to 1.5% Mo. Priorities 
have prevented commercial applications. 
Examples of applications of high. 
strength cast irons show little if any ro. 
design other than some thickening of crit. 
cal sections. Failures have often been re. 
duced because of more consistent produc. 
tion of a dense homogeneous structure or 
elimination of porous or spongy areas, 
Among these applications are: (1) A 
master collet for a special holding fixture 
used by Zagar Tool, Inc., Cleveland 
Heat treatment for spring temper is given 
after machining. The present castings ( 
weigh about 4 Ibs., compared with the 
former 20 Ibs. of rough bar stock, and 


machining time is cut to 1/5. t 

(2) Substitution in pressure cylinders of 
hydraulic presses manufactured by E. W. 
Bliss Co., which greatly reduced time in \ 
the delivery of castings, almost eliminated 
structural flaws and spongy areas, and cut t 
machining time in half. 

(3) A cylinder housing for a rock drill \ 
manufactured by Cleveland Rock Drill Co, 
which shows the ability of Meehanite to 
withstand impact and fatigue stresses and I 


eliminates scoring. 
(4) A rope drum, in which cast grooves 


are satisfactory in place of those hined 

in semi-steel drums, and for wh paint \ 
and wire rope lubricant are sufficient pro- 

tection against corrosion. 

(5) Davit head rollers, galvanized \ 
against corrosion, which do no! flatten t 
with the rolling motion of a ship as those 
of bronze do. c 

(6) Lathe spindles, in which :he lack 
of ductility of the cast iron is advan- E 
tage and there is a large saving in cost. , 

(7) Tool slides, where Me ite of : 
50,000-Ib. tensile strength is treated S 
to a Brinell of 269, and too’ shanks, 
machine frames, gears, cams a nilling . 
cutter heads. d 

—Product Engineers Vol. 14, 
Oct. 1943, 659-662. ( 
t] 
tl 
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Structural Properties of Metals 
and Plastics . 


Condensed from “Light Metals” L 


At the present stage of development of 


the plastic industry the materials that offer st 
the greatest promise of success for strut 

tural purposes are laminated phenol-for- S 
maldehyde, compressed wood and bonded D 
plywood. Properties of such products 

vary according to the nature of the mate- A 
tial used. With phenol-formaldehyde, . 


tensile strengths of 10,000 to 30,000 p® 
are obtainable. Much higher values may 1 
be obtained by use of special fibers. | 
Comparing the properties of lamina 
1/16-in. birch veneers with AZM magne 
sium alloy, dufalumin and mild steel, fe 
sults show that the adoption of a tie of # 
plastic material has the effect of recuciih yy 
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SHRINKAGE encompasses the contraction and 
distortion problems coincident with the molding 
and application of the plastics part. Immediate 
molding shrinkage can usually be estimated within 
plus or minus .002 inch per inch. Shrinkage varies 
with the type of resin and filler and is influenced by 


the molding technique employed. 


With proper design consideration given to factors 
known to affect shrinkage, molded parts can be 
prod economically which satisfactorily fulfill 
functional requirements. 

MOLDS AND COMPOUNDS 

Mol 1ust be designed larger 

than ‘he desired final part to 

com] ate for shrinkage. 

Beca the shrinkage of various 

types compounds is not the 

same .ensions of parts mold 

ed 1 ‘ommon mold from 

differ iaterials may vary. 

(Coo hxtures are used when 

there n excessive tendency for 

the p: O warp.) 


TYPE OF MOLDING 


Shrink marks may appear at rib junctions on parts 


made in hot compression molds. 


Design injection molded parts with minimum wall 
thickness to minimize voids, bubbles, and surface 
shrink marks. 


Shrinkage allowance should be more on cold molded 
parts because of cure necessary after molding. 

Appearance of large flat areas can be improved by 
mMeorporating decorative designs on these surfaces or 


making surface slightly convex. 


GENERAL 





Uniform sections and well designed ribs on 
Textolite float minimize dimensional varia- 
tions due to shrinkage 


GENERAL CONSIDERATIONS 


1. Uniform cross sections minimize uneven 
stresses, provide greater strength. 


2. Ribs, properly located, minimize warpage. 


3. Inserts (material, size, influence 


shrinkage behavior. 


placement) 


4. High temperatures cause certain plastics to 


shrink while in use. 


vi 


Age causes certain plastics to shrink. 


INSERTS 


Anchorage of inserts is aided 


by shrinkage of surrounding 


plastic. Wall thickness of plastic 


necessary to insure adequate 
anchorage of insert is deter 
mined by 

] Type of insert material 

2. Size of insert 


Number of inserts used 
} Relative position of inserts 


5. Type of compound em 


ployed . 


General Electric is the nation’s largest plastics manufacturer. The 


combined experience and plastics “know how” of its chemists, de- 
signers, plastics product engineers, toolmakers and moiders are 


available to those interested. 


For additional information about the manufacture or application of 
improved Textolite plastic materials write section F-213. General 


Electric Company, One Plastics Avenue, Pittsfield, Mass. 


BUY WAR BONDS 


Hear the General Electric radio programs: The ‘‘Hour of 
Charm’’ Sunday 10 P.M. EWT, NBC—‘‘The World Today”’ 
news every weekday 6:45 P.M. EWT, CBS. 
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Premise: Plastics do not corrode. 


Premise: CO-RES-CO permanently bonds a 









plastic coating to any metallic surface. 





Conclusion: To combat corrosion effectively, 
economically, use CO-RES-CO the plastic 


corrosion resistant coating. 
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THE PLASTICCORROSION RESISTANT COATING 
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For busy plant executives and engineers: 


CO-RES-CO IS NOT A PAINT. It is a plastic solution in 
a hydro-carbon vehicle. 

>-CO DOES NOT OXIDIZE. It demonstrates many 
times greater resistance to severe acid, alkali, salt spray 
and to general weathering than can be expected from any 
of the oxidizing paints. 


CO-RES-CO EMPLOYS NO DRYERS. (To whatever ex- 
tent dryers are used in the paint film, the paint is weak- 
ened exactly to that extent.) 


CO-RES-CO IS WIDELY USED.It is an accepted method 
of corrosion control jn many industries and official gov- 
ernment departments. 


WRITEfor further data, giving details of your corrosion 
and maintenance problems for specific analysis. 


CORDO CHEMICAL CORP - Norwalk, Conn. 


(Formerly: Corrosion Control Corp.) 








the weight about 81% of that of the equiy,. 
lent steel member, 51% of that of the 
equivalent duralumin member, or 39% of 
that of the equivalent AZM alloy. 


Subjecting specimens to a compressigg 
test to determine their ultimate str 
the length of the specimen must be decided 
on. If it is too short, block action 
occur. If, on the other hand, the nal 
men is too long, column action will fe. 
sult. 


The ultimate compressive strength of 
laminated 1/16-in. birch veneer is 
proximately 8 tons per sq. in. In the gage 
of AZM alloy, a mean ultimate strength of 
24.4 tons per sq. in. is obtained, while for 
duralumin and aluminum alloys the yl. 
mate compressive tensile strengths are 25 
tons per sq. in. For many mild steels the 
ultimate strength in compression is equal 
to that of tension, which is about 27.5 tons 
per sq. in. 

From results obtained, while there is no 
great difference between the deflections ey. 
hibited by, duralumin, AZM alloy and plas. 
tic beams, the deflections are con iderably 
greater than that resulting from the use of 
a steel member of equal strength 


In the case of the plastic member, the 
assumption has been made that t!:c load js 
applied in the direction parallc! to the 
plane of lamination. A greater <ecflectiog 
would result from application he load 
at right angles to the plane. 

—Leslie P. Dudley. Light tals, Vol, 
6, Oct. 1943, 480-485, 


Strength at High Temper ‘ures 


Condensed from “Metal T) ent’ 


To determine how far the en nced me- 
chanical properties developed in ‘luminum 
alloys by heat-treatment are uined in 


service at high temperatures, in ait- 


craft engine pistons, tests wer: made on 
samples of Hiduminium R.R.59, 1 wrought 
aluminum alloy containing 2.2 Cu, 1) 
Mg, 1.0 Si, 1.0 Fe, 1.0 Ni and 0.05% Ti. 


The best combination of mechanical 
properties in this alloy is obtained by 
heat-treating at 170° C. (338° F.) for 5 
to 20 hrs., or at 200° C. (390° F.) for 
10 hrs. The Brinell hardness of the fully 
heat-treated alloy falls only slowly with 
increasing temperature up to 150° C. (300° 
F.), but little permanent softening is pt 
duced even after 200 hrs. A noticeable 
decrease is produced, however, at higher 
temperatures; although even after 200 hts. 
at 300° C. (570° F.) the alloy is not 
completely softened and the true anneal: 
ing temperature is 350 to 375° C. (660- 
705$° F.). 

Short-time tensile tests at elevated tea 
peratures showed that the ultimate sts 
varies with temperature in a similar mat 
ner to the Brinell hardness; fully beat 
treated material is appreciably stromgtt 
than the annealed alloy after 200 hrs. # 


250° C. (480° F.). 
—A. G. H. Damerell, Metal Treatme® 


Voi. 10, Autumn 1943, pp. 139-14 
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ANY of the finest electric motors 
M made in America start with a C-W 
welded steel motor frame. And there 
is an excellent reason why these dis- 


criminating motor manufacturers call 
on Cleveland Welding Company for 
motor frames in quantity. The welded 
frame gives such economies as less 
weight of metal to buy, no scrap, greater 
machinability, less actual machining 
and freedom from rejects. With a welded 
steel frame, motor manufacturers elimi- 
nate many difficulties. More than that, 
the uniform grain structure of a welded 
frame is superior to that of other frames. 


In addition to these frames, we also 
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FOR A GOOD ELECTRIC MOTOR 
start with a 
C-W WELDED STEEL FRAME 


make all types of rolled and welded 
circular steel products. If your plans 
include such items as rings, bands or 
hoops, regardless of their description, 
now is the time to contact us. 


Right now our company is 1l00% on 
war work. Nevertheless, NOW is the 
ideal time to discuss postwar produc- 


tion of motor and generator frames. 


the 


meena 


WELDING COMPANY 


WEST 117th STREET at BEREA ROAD © CLEVELAND, OHIO 
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Testing with High-Speed Cameras 


Condensed from 
“Industrial Power and Production’ 


Many industrial problems have been 
solved by means of high-speed photogra- 
phy. The equipment varies, depend- 
ing upon the requirements of the job. 
Sometimes a special shutterless camera is 
used where the film moves continuously 
past the lens while the lighting is inter- 
mittent. The light source is capable of 
flashing 1000 times a sec., with the dura- 
tion of each flash about 1/250,000 sec. 

An electrical condenser is continuously 
charged from the mains and discharged 
through an argon filled tube. 1000 ex- 
posures a sec. are obtained instead of the 
usual 16. In other casés, as for example 
where the object emits its own light, the 
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intermittent lighting is obviously unsatis- 
factory. Then it is necessary to use a 
camera where the image moves with the 
film. 

There are three kinds of such cameras, 
all with the same principe: rotating lenses 
or slits, rotating mirrors, rotating prisms. 
With one particular timing mechanism, it 
is possible to obtain 2500 exposures a 
sec. on 16-mm. film. 

The results of such ‘photography help 
engineers both in overcoming mechanical 
difficulties and in designing new machines. 
The action of shuttles and other fast mov- 
ing parts in cotton spinning equipment 
has been examined more thoroughly with 


reduced film speed than is possible 
the factory. It has been possible to 
the cause of defects in the finished prod. 
uct. 


Other problems that have been studj 
are: Distortion in airplane propellers } 
service, valve spring surges, the slip 
die blocks in the reversing link of a § 
running reciprocating steam set, the 
eration of automatic telephone equipme 
typewriters, comptometers, etc. 


The operation of an internal combustign 
engine has been followed by means 
pictures taken through a quartz wing 
inserted in the combustion chamber, 
some cases, where the object being studiafy 
is very small, the film can be enl 
for better observation. 


In a_ special branch 
photography, used in allistie 
studies, the pictures are taken of the shad 
ow of the object rather than the : 
itself. For example, studies have bea 
made of the atmospheric disturbane 
created by spark discharges with fhe 
detonation of explosive mixtures as the 
is accompanied by high compression wave 
that traverse the surrounding atmosphep 
setting up changes in the refractive inde 
of that medium. This method is alg 
used for following the flight of a bullet 
as this sets up atmospheric disturbances 
the immediate vicinity. 


High-speed single shot X-ray photog 
raphy is another phase of this subjeg 
It has been used for investigations of te 
operation of electric vacuum cleaners, % 
ray motion pictures have been used fo 
studying the flow of molten w 
in electric welding, and has g 
able information on the design 
position of electrodes. 


—G. McArd, Industrial P 
duction, Vol. 19, Oct. 1943, 


Inspection Innovations 


Condensed from “Stee!” 


Nash-Kelvinator Corp., Detroit, Mich, 
uses a combination of time-saving ideas 
and improvements that increase efficiency 
and smoothness of 100% inspection in 
manufacturing a large number of relative 
ly small precision parts. These include 
the use of a production illustration, gage 
boxes, gage board, and segregation reject 
ed parts. 


The production illustrations are 8Y% * 
11-in. blue-prints, which are hung at eath 
machine and have heavy lines to show 
particular operation to be done at thi 
machine, together with the necessaty di- 
mensions and limits. Tools and gages @ 
be used by the operator are specified om 
the print. 

Special boxes provide all gages for 
one group of inspections. There & * 
place in the -box for each gage. Mastes 
for setting indicator gages are also ™ 
cluded whenever required. 


Each operator is assigned a box, sum 
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Shrinkage cracks revealed in cast 
brass pump impeller 


ZLYGLO 


BLACK LIGHT METHOD Permits Pre-Inspection for Flaws 
of Every Part in Production 


Methods of parts inspection by “sampling” Zyglo’s brilliant fluorescent indications 
or inspecting random specimens cannot enable the rejection of parts susceptible 
be expected to assure 100% flaw-free fin- to failure and also focus attention on the 
ished assembled products. Conversely it correction of production operations which 
can be expected that 100% inspection— cause the flaws. 
examining every part produced—will 
assure results closest to that ideal. Let us make an actual demonstration 
inspection of your product. 

WACHABEUX Zyglo allows 100% inspection in fields 
where it was not before possible or eco- 
nomical, Any solid material whether metal, 





*Z2YGLO—The Trade Mark af Magnaflux Corpo- 
ration applied to its equipment, material and 
glass, ceramic or plastic can be inspected. methods for fluorescent penetrant inspection. 


MAGNAFLUX CORPORATION 


| 8ehmonnrren | 5900 Northwest Highway, Chicago 
NEW YORK OETROIT CLEVELAND . DALLAS LOS ANGELES 
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Deed He oe 
OPERATORS / 


*% The saving of time 

today is all important, 
particularly the time of 
highly trained technicians. 

That is why manufacturers Reasonably 
throughout the country are using the 
A. R. L.-Dietert Large Grating Spectro- fast 
graph in their testing laboratories. They delivery 
have found that one trained operator and the 
Spectrograph will do the work that formerly required 
the combined skill of 12 operators using the wet 
methods of analysis. 

Not only is there a definite saving of man-hours, but 
the A. R. L.-Dietert Grating Spectrograph with its large 
linear dispersion and exceptionally high resolution is an 
ideal instrument for all types of research and control 
analysis. 

At the present time manufacturers are using it to 
analyze iron, steel, magnesium, aluminum, bronze, 
brass, zinc, lead—in fact, almost everything. 

For complete information about the A. R. L.-Dietert 
Spectrograph write for our Modern Analysis Catalogue 
No. 128 today. 


The Spectrograph illustrated includes spark, D. C. Arc, and A. C. 
Arc, source units. 


2 ee pS pe RIS IR 


APPLIED RESEARCH LABORATORIES « HARRY W.- DIETERT CO. 
4336 SAN FERNANDO RD.. GLENDALE, CALIF. ROSELAWN AVE., DETROIT, MICH. 

















bered to correspond with the number . 
the operation he is performing, F 
are removed and_ replaced Casily ay) 
quickly. They are arranged in logic 
order. 

Similar gage boxes are also proyj 
inspection benches. The number of 
in each inspector's box is proportigng 
so that each inspector requires about th. 
same length of time for his task thy: 
preventing pieces from piling up bec, 
of a “slow” inspector. Gages are 
according to logical mechanical division, 
of the part being inspected. 

The gage boards are heavy plywoo) 
boards on which gages are fastened doy 
but positioned ready for use. The par 
to be gaged can be tried easily and quicy 
in or on each gage. 

For segregating rejected parts, tags ap 
provided, which have outlined drawing 
on them. There is a separate tag for ex, 
type of part. Inspectors write on the ty 
the nature and amount’ of the error, aj 
indicate the location on the outline dry 
ings. Tags also bear information thy 
permits the trouble to be located quick 
and corrected, and designati rf dispos: 

Parts that have identical rs or fault 
are grouped, and one tag may cover; 
quantity. An orderly system of boxes | 
hold each type of reject is inged along 
the back of the inspecti nch. TI 
salvage department knows glance wi 


at 


i) 


correction is needed to sa he part, 
can decide on the necessity; rapping it 
This system has eliminate much pape 
work, reduced scrap, an creased the 
amount of rejects that can salvaged, 


—Steel, “ 113, Oct, 11, 
1943, pp 4-175, 276-277 


Earth-Filled Walls for «ray Building 


Condensed 
“Engineering New: Record’ 


X-ray equipment in the new resem 
laboratory at Ohio Statc University § 
housed in rooms having thick earth-fille 
concrete walls. The walls around & 
two rooms have a minimum thickness & 
5 ft. The inner and outer faces of thet 
walls are of concrete block 1 ft, thict 
Between these faces 3 ft. of earth 
was added. Operators near the eq? 
ment are protected by a wall 10 ft. thic 

The walls are supported on continu0ts 
spread footings made of plain conctt 
to save steel. They are tied together y 
8 x 8 in. reinforced concrete ties om a0 
4 ft. spacing both way Cells ~ 
concrete block are filled with morta ot 
only steel used were some 1240-Ne 
rods to tie the walls to the roof slab ‘i 
footings, and four %% in. rods 
concrete tie. ee 

Observation windows consist 0 “a 
diam. pipe closed at each end oe : 
in.-thick plate glass plug and fille 
clear water. Thus, the operator 
the experiments through 10 ft © 


f wit 
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Here are the 
Four Kodak Films 


or Industrial 


Radiography... 


\ DIOGRAPHY is being given so many 
widely differing assignments today— 
with so many differences in the size and 
shape of the parts inspected . . . in the ma- 


terials used... in the type of information 

soug! and in the radiation employed 

kilo ves from 5 to 1000, as well as 

gam ivs... that one type of film is no 

lon: iwh for the work. Kodak supplies ’ 
fou ctly different types—with indi- 

vid nbinations of characteristics de 

sig fically for the exacting require 

me .e industrial field... 

Ko idustrial X-ray Film, Type M Prima 
rils lion-volt work. This newest Kodak Film 
has ine grain, high contrast, and is particu- 
lar! e for most million-volt work .. . for 
alu id magnesium alloys at average voltages 


eneral use, where highest definition is 


cle ii film speed is not required. 

Ko lustrial X-ray Film, Type A Prima- 
rik t alloys at lower voltages. A fine grain, 
hig film, with higher speed than Type M. 
[t arly suitable for use with light alloys 
at |e oltages and for million-volt radiography 
of th steel parts. 


Kodak Industrial X-ray Film, Type F Prima- 


rily for the radiography, with calcium tungstate 

screens, of heavy steel parts. Has the highest avail- 

able speed and contrast with calcium tungstate in- 

tensifying screens. Also used for gamma radiography 
direct and with lead-foil screens. 


Kodak Industrial X-ray Film, Type K Prima- 

rily for the radiography, direct or with lead-foil 

screens, of lighter steel parts. Has the highest avail- 

able speed in direct x-ray exposure . . . when used 

with lead-foil screens at higher voltages . . . and, for 

heavier parts, w ith gamma rays. 
* 


Kodal 


< s research in industrial radiography began in 
1927 


, and the experience and knowledge gained in 
this 17 years may be of value to you in your particu- 
lar application. 


EASTMAN KODAK COMPANY 


xX. 
ray Division Rochester 4, N. Y. 
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For thin 


2? e / sheet metal MECHANICAL INSTRUMENT CO.. INC. 
uperficia Sole Makers 
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IF THERE [S 4 FLAW 
**FLASH-O-LENS”’ 


WILL FIND IT / 


The new FLASH- 

O - LENS offets 

foundry - men, 

machinists, and 

many others en- 

gaged in produc- 

ing metal parts for war contracts an efficient, economical means 
of examining the most minute defects during routine inspec- 
tions. 


FLASH-O-LENS consists of a portable 40x microscope com- 
bined with a perfect source of illumination in one convenient, 
compact unit ... They are available in several models—pow- 
ered by either standard flash light dry cells or by current from 
any AC or DC outlet—and with a selection of various combina- 
tions of lenses, all interchangeable in the one lens housing. 


Send today for illustrated catalog describing the new FLASH-O-LENS 
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All pipes for water and electrical conduits 
are laid out with elbow turns that eljp 
inate direct openings. 

The roof consists of 12-in. reinforced 
concrete slabs covered by a 3-ply built-up 
roofing. The exterior walls were given 
two coats of waterproof tinted stucco, ang 
inner faces of the walls were left unfp. 
ished. Total cost, exclusive of equipment, 
was $18,000. 

Lead lining of the rooms would haye 
had to be 12 in. thick, which meant tha 
several tons of critical material would have 


been required. 
—Eng. News-Record, Vol, 13 
Oct. 21, 1943, pp. 126-199 


Pseudomorphs in Quenched Steel 


Condensed from an American Society for 
Metals Paper 


Induction heating is so rapid t theor- 
etically, the steel can be 1 and 
quenched before any change has occurred 
other than that of alpha to g a iron. 
Practically, however, the rate of diffusion of 
carbon in gamma iron is so high that it is 
impossible to prevent the transfer of some 
carbide from the cementite to the surround. 
ing austenite. 

Steel of approximately the following 
composition was tested: 0.63 ©, 0% Si, 
0.8 Mn, 0.75 Cr, 0.3 Mo, 0.§ Shot 
of this analysis was heated b tion to 
1565-1585°F. in 130 sec. an gorously 
quenched 30 sec. later. If the yr struc: 
ture was spheroidized cement e hard- 
ened structure consists of martensite with 
some undissolved carbides. However, if 
the prior structure was lamellar pearlite, the 
hardened structure may be an almost per 
fect pseudomorph of pearlit In both 
cases the hardness after quenching is about 
Rockwell C 62-63. 

The conditions requisite for the pro 
duction of the pseudomorph of pearlite ate 
somewhat critical. If either the maximum 
temperature or the time the stcel is above 
the critical range before quenching are it 
creased, the steel loses is pseudomorphit 
structure and may exhibit, after quenching, 
a vermiform martensitic structure. 

Pioneer work in induction heating recog 
nized the rapidity of the heating. There 
fore, it has been recommended that the 
steel used should be “either previously 
heat treated to a predominantly sorbitic 
structure or normalized to obtain a gram 
size that approaches the heat treated stru¢ 
ture.” 

The author suggests that pseudomorphi¢ 
structures such as he has found may have 
properties worthy of fuller study and ap 
plication and that in the future, therefore, 
less stress should be placed on ensufllif 
that diffusion occurs ‘during induction 


heating. ri 
—O. W. Ellis. A. S. M ror 
Oct. 1943 meeting, 11 PP 
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Induction Furnace for Brass Foundry 


Two | red pounds of uniform, homo 
geneou: can be melted and cast in 


50 min the new, compact, simple, 
clean an )l-to-operate 50 kw., cubicle- 
type Aja rthrup life-coil induction fur- 


nace unit signed by Ajax Electrothermic 





Corp., Ajax Park, Trenton 5, N. J., for 
small brass foundries, the unit adapts all 


advantages of melting by induction 
0 present-day 


a y small foundry pouring prac- 
‘The sturdy steel crucible houses all elec- 
trical contro] equipment, the 50 kw., 3000 
cycle Motor-generator set, capacitor units 
oa high power efficiency, contactors and 
otor Starter. It is completely wired, the 
“art. necessary being for cooling 
All and 3-phase, 60 cycle power. 

, the heat goes into the charge. The 
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electrical current induced in the charge 
stirs the metal thoroughly as it melts. The 
charge is placed in an ordinary crucible 
and the lift coil furnace is lowered around 
the crucible by a hand-hoist. 

When the charge is molten, the furnace 
coil is lifted and the crucible is picked 
up in a shank and poured. 

For continuous operation, two crucibles 
can be mounted on a small truck. While 
the charge in one is being melted the other 
is poured. A sand seal around the base 
of -the lift coil prevents any chimney 
effect. 


Adjustable Counterbore and Spotfacer 


The feature of a new counterbore and 
spotfacer is that instead of a group of 
fixed-diameter bits interchangeable on a 
standard shank, the blades of this item 
themselves are adjustable to any diameter 
within the broad limits of the tools. This 
new adjustable blade counterbore and spot- 
facer is announced by Robert H. Clark Co., 
3424 Sunset Blvd., Los Angeles 26 

A no-burr feature is incorporated. Thus, 
each of the interchangeable pilots is so de- 
signed that burrs are prevented from form- 
ing at the edge of the pilot hole, thereby 
avoiding “locked’’ pilots and resulting 
damage to the tool and work. The com- 
plete range of 8 sizes covers all fractional 
and decimal diameters from 9/16 in. to 


5'4% in., with interchangeable pilots from 
3/16 in. to 54% in. diam. Each of these 
tools does the work of several fixed-radius 
counterbores. 

The blades are of Tan Tung, a tough 
non-ferrous cast alloy, and are removable 


for easy resharpening or replacement 


Table-Type Continuous Printers 


Two table-type continuous printers that 
produce clear sharp blueprints or direct 
process black and white prints up to 44 in. 
wide at a speed up to 42 in. per min. have 
been developed by Peck and Harvey, 4327 
Addison St., Chicago. They simply plug 
into any electric outlet. They print any 
length continuously without side travel, 
blurring or wrinkling. 

The use of Cooper-Hewitt mercury vapor 
tube lamps, mounted horizontally, gives ab- 





solute uniform light intensity overall. Hand 
polished contact glass and sliding contact 
insure clear, clean overall exposure. A 
variable speed drive is included. 
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STRAIGHT! 
HARD! 
CLEAN! 


Use a Sentry Vertical 

H. S. Steel Hardening 

Furnace and The Sentry 
Diamond Block 
Method to assure... 


®@ STRAIGHTNESS 
@ HARDNESS 
@ CLEANLINESS 





y Sentry Model YP Vertical 
HS Steel Hardening Furnace 


Designed especially for Long and Large 
tools that are best hardened in a Vertical 
Suspended Position. Three sizes, with tool 
capacities up to 4%” Diameters and 36” 


Lengths. 





Built for Sentry Diamond Blocks with 
Sentry Operating Economy .. . Sentry 
Speed of Heating . . . Sentry Reliability. 


Bulletin 1023-3C Gives Details 


The Sentry Company 
FOXBORO, MASS.,U.S.A. 
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Band Filing Machine 


A new, low-cost continuous band filing 
machine, suitable for cleaning up or finish. 
ing materials previously sawed, nibbled 
burned, stamped or cast, is brought out by 
Continental Machines, Inc., 1301 Washing. 
ton Ave. S, Minneapolis 4. It will do fil. 





broaching on metals, alloys, plastics, fibres 
and wood. Providing for a cont yus fil- 
ing operation, it eliminates “b stoke’ 
found in conventional reciprocal machine 
filing. 

With it comparatively unski!'-d labor 
can get smooth finishes with ‘olerance 
of 0.001 in. Thousands of © perations 
formerly done on expensive m ‘ers and 


broaches can now be performe: on this 
DoAll band filer. 


The maker claims it is nine times faster 
than hand filing and four times f:ster than 
by reciprocal band filing. TI! are 12 
types and sizes of file bands, ranyving from 
4 to ¥% in. wide in ovals, hal unds or 
flats. 

Internal filing is dome eas by un- 


snapping the file bands and _ threading 
through the work. 


Spotlight for Arc Welders 


A new spotlight designed to provide 
glareless illumination of sufficient intensity 
for an arc welder operator to see his work 
distinctly through the dark lens of a weld: 
ing helmet prior to striking the arc is am 
nounced by the Electric Welding Dw, 
General Electric Co., Schenectady. 

It is good for production line welding 
where the establishment of the arc must 
be made quickly and accurately, such #§ 
with thin materials, light alloy castings and 
aircraft parts. With it the operator does 
not need to lift his helmet before striking 
the arc. 

The spotlight consists of three 300-wall 
reflector spot lamps surrounded by 4 oF 
cular shade, mounted on an upright tele- 
scoping metal standard and set in an 181/- 
in. diam., 30-Ib. cast iron base. It rates # 
1000 hrs. at 120 volts. 

The area covered can be changed from # 
sharp spot, 7 in. diam., to a clover leaf ptt 
tern, 17 in. across. 
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Time and again the Graphitic 
Steels. by their dependable performance, have 
been che answer to the urgent demands of 


faster and greater production. 


Reports from all along the production line 
state t 1at they wear longer, have less tendency 
to score work and machine at least 257 faster 


than competing steels. 


Each of these steels—Graph-Al, Graph-Mo, 
Graph-Sil, Graph-Tung, Graph-M.N.S.—are 
designed for specific jobs. If you will tell us 
the application you have in mind a Timken 
Engineer will be glad to recommend the 


proper steel. 


A request written on your business letterhead 
will bring a 48-page booklet that is full of 
useful information about these five famous 
steels. Steel and Tube Division. The Timken 


Roller Bearing Company, Canton 6, Ohio. 
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Y | TS | Electrolytic Zine-Coated Sheets 
ve a “Weirzin,” electrolytic zinc-coated 
TFor More Uniform Results | ..i%32°) Sc25 [yess 


Co., Weirton, W. Va. Made in width 
of 3244 in. down to % in., it is a hi 


$ ae casein nes aty periniltae es Oa pitts. Se Tm 
ay and Fewer lechions ey ee in ae 
TT a It is made on Weirton’s new Precision 


‘4 








mill, which turns Weirzin out automati 
in a continuous strip, produced in 9, 
and heavier gages, and coated 1/10 or 2/19 
oz. per sq. ft., both sides. It is available 
in bonderized ‘sheets up to 36 in. lengths 


in Heat Treatine 


™» ! 


@ New uses have been found for the 
comparatively new product, “Galvalloy.” 
whose original purpose was to bond to ~T 
most any metal surface without flux or to 
be used as an aluminum solder. The surface 
to be treated is heated with a welding torch 
to 600° F., a bar of Galvalloy is applied 
and flowed and spread with a wire brush, 
In shipyards more recent applications have 
been made. In cutting galvanized pipe the 
zinc burns off the ends and Galvalloy is | 
applied. It also gives protective coating to 
welds, such as welded joints on booms, 
as well as to certain rivet heads, It js 
| made by Metalloy Products Co., 1351 
| 17th St., Los Angeles. 



































































@ Two years of experience with the NIAGARA AERO : . , : 
HEAT EXCHANGER as used to cool water and oil Carbide Tool Grinders 
quenching baths for heat treating has proven that more 2 prvi. esaaee line of 10- " 14-in, : 
‘ a carbide tool grinders is announced by Ham- ut 
accurate control of temperature pays extra dividends. mond Machinery Builders, lnc., \AGSiaa rn 
First installed by many users because it saved nearly all las Ave., Kalamazoo 54, Mich. A new Co: 
the cost of cooling water and the attendant piping and coolant control festube facilitates pumila Ret 
j : : flooding the tool while grinding wet. 
inate hz d h ca ac h ; : tec! 
pumping costs, it has proved to these same users that its Adjustable spouts with wide <utlets ps fo 
greatest value is in improving and increasing production mit correct flushing of*the work by a slow, ry 
by assuring more uniform, reliable operations, with more easy cascade of coolant without force. Ties Dj 
itil hardeni 1 d ecly dec pe . large splash pans protect the rator, do i 
accurate hardening results and greatly decreased rejections not obstnictt Visio, enhance oper: lal 
because of more accurate control of temperatures. dom and prevent splashing onto the floor. ing 
If you have a problem of cooling any industrial liquid 4 a 
to controlled temperatures—as in quenching, machining, 
grinding or wire drawing coolants, or in chemicals or 
intermediates, or in equipment or engine jacket water, or M 
in air compressor cooling to keep water and oil out of of 
the lines, the NIAGARA AERO HEAT EXCHANGER ou 
provides accurate temperature control at lower cost. ne 
Write for complete information sp 
NIAGARA BLOWER COMPANY = 
“25 Years of Service in Air Engineering” . 
c 
NEW YORK Address: Dept. MA-24 
Field Engineering Offices 6 E. 45th Street, P bee 
in Principal Cities New York-17, N.Y. A safety cup disc prevents the operator 
from dropping tools into the “well of the 
NI iN cup wheel.” Wheel changes are made , 
o / easier since the wheel guard hood is more 
= oe easily removable. Water conn 
. ie wante ible hose : 
t e . In side the hood are of flexi hose, t 
ie lad os obs ah de : 2 YINS the entire hood unit may be laid on top® ‘ae 
HUMIDIF' J SIN ERIN c MENT the machine, exposing the wheel for 
shige oe ae ree ars access. 
F 
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Specity 
MISCO 
High Temperature 
Alloys for 


Furnace Parts ® Roller Rails ¢ 
Conveyors * Roller Hearths ¢ 
Conveyor Rolls © Trays ® 
Retorts * Thermocouple Pro- 
tection Tubes ¢ Chain ¢ Walk- 
ing Beam Conveyors ® Carbu- 
rizing and Annealing Boxes ° 
Dipping Baskets ¢ Cyanide and 
Lead Pots ¢ Centrifugal Cast- 
ings and Miscellaneous Castings 
for use at high temperature or 
under corrosive conditions. 





Misco sheet carburizing boxes are made by men who KNOW the requirements 
of carburizing containers and the conditions under which they operate. The re- * 
sult of this first hand specialized experience is the up-to-date Misco alloy sheet 


R : INVEST 
carburizing box. These modern, light weight boxes save valuable metal, fuel and ALL YOU CAN 
space, and increase production by reducing heating time. They meet all ac- IN U. S 
cepted standards for efficient and economical operation. Misco sheet carburiz- WAR BONDS 


ing boxes are made in compact sizes and types that will handle a wide range of 
work with more production per box. We will gladly furnish details of Misco sheet x * * 


carburizing boxes upon receipt of your inquiry. 





Nc ot Michigan Steel Casting Company 


Heat and Corrosion Resistant Alloys 








One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 


1999 GUOIN STREET, DETROIT 7, MICHIGAN 
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HEATBATH _ 
CORPORATION SAYS: re 


| 
“NO LOST TIME 
WITH J-M sO 
FIRECRETE! Ba 


= . 





a ile atid ek 


(HT FIRECRETE 
: - 





HOISTING 
LUGS 


y 7. - 
; —EFIRECRETE, 


i i 4 
wes | A battery of Heatbath furnaces 





made of J-M Firecrete. 





, This cross-section shows how 
pts tA Lie Aa - FS o> MAIN CASING 2 types of Firecrete were 
used by Heatbath engineers. 








B’ CASTING their own furnaces of Johns-Manville Fire- 
crete, the Heatbath Corporation of Indian Orchard, 
Massachusetts, eliminated furnace shutdowns that were 
caused by waiting for delivery of special refractory shapes. 


This costly shutdown problem was solved for this com- 
pany because Firecrete can be cast as simply as ordinary 
concrete and then placed in service after 24 hours of air 
curing. 

Three grades of Johns-Manville Firecrete are available— 
Standard Firecrete, 2400° F.; H.T. Firecrete, 2800° F.; 
L.W. Firecrete, 2200° F. 


For complete details write for brochure RC-13A. Johns- 
Manville, 22 East 40th Street, New York 16, N. Y. 


















Powder Metallurgy Press 


A new high capacity press for powde, 
metallurgy and dry pressing of ceramic; 
Model T-4, is announced by F. J. Stoge, 
Machine Co., Tabor Road, Olney P. 9 
Philadelphia 20. Pieces up to 2% in, j, 
diam. with a die-fill of 15% in. are com. 
pressed 20 to 60 per min. 

Pressures up to 12 tons are applied from, 
both top and bottom, with adjustments 
possible while the machine is -operatj 
Hence, the desired porosity in oil-impres. 
nated bearings or the extreme density jp , 
hard carbide tool bit is readily obtainable 

Features of this new T-4 press include 
separate ejection and compression levers. 
screw adjustment for compression; jnde. 
pendent ejection cam; twin-disc clutch and 
combined brake that instantly starts and 
stops the machine, even under full ¢om. 
pression load; variable-speed drive to gb. 
tain maximum production with materials 
and parts of varying characteristics and 
size; adjustable gibs to maintain close ac. 
curacy in punch and die alignment; and 
others. 





Periodicals Wanted for Foreign 
Libraries 


A committee of the American Library 
Association is collecting scientific and 
technical journals for eventual! hipment 
to foreign libraries and institu‘ions un- 
able to get them now because of the 
war. The Committee is eag:r to ac. 
quire METALS AND ALLOoy: because 
the publisher has no stock on hand for 
recent years. Only through »our gifts 
can copies be obtained. The ( ommittee 
will provide storage space if necessary. 
If you wish to help by dona‘ing your 
periodicals, please write to (orothy J. 
Comins, Executive Assistant, ‘ommittee 
on Aid to Libraries in W Areas, 
Library of Congress Annex dy 251, 
Washington 25, D. C. 











Metal Bonded Diamond File, Hone 


A metal bonded diamond file or hone 
with 100 concentration is now offered by 
Diamond R. Agencies, Pasadena 17, Gali 
Called Diamond R. file, it has wearing 
qualities comparable to a metal bonded 
wheel over a resinoid bonded wheel. It 
will outwear five ordinary resinoid bonded 
hones, retaining correct surface, says the 
maker. 

Being small, 6 x 1/4 x 3/16 in, !! 
reaches formerly inaccessible places ane 
eliminates costly set-ups. It will resharper 
all tungsten carbide and -high-speed ste’ 
tools: stone small radii on carbide tools 
without grinding, or large radii after grine 
ing; dress short angles or small radii 0 
abrasive wheels; take down high spots 
dies after hardening, or hone lathe tools 40° 
remove chip build-up while in the machise 

The diamond grit is impregnated in mee 
x 4 in. Three grit diamond sizes #* 
to a depth of 0.10 in. on a surface, 1) 
available. 
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Western Brass formerly used for pencils and 
dozens of other peacetime products is now going 
into vital propeller parts and numerous other 
wartime items. Tomorrow, when the full 
capacity of our mills at East Alton, Ill., and New 
Haven, Conn., is no longer needed for today’s 
long list of military requirements, we will be 


ready to serve you. May we help you now with 
your post-war plans? 


BRASS 


PRODUCTS 4 ly 4 
QE Meisle 4& BRASS MILLS 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Jil. 


BRASS « BRONZE -« PHOSPHOR BRONZE ee NICKEL SILVER ¢ COPPER p 
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Hack Saw Machine 


Here’s another “largest’—this time 
hack saw that is shown in the photograph 
sawing an alloy shaft, 22 in. in diam, jf 
is the No. 24 Marvel universal hydraulic 
roll-stroke hack saw machine in the plant 
of the Mesta Machine Co., Pittsburgh, rep. 
resenting the latest developments in such 





equipment. -Maximum capacity is 25 in, 
x 26 in., weighs 16,000 Ibs., and is 151 in, 
high. 

It was designed to cut off or trim large 
billets, blocks and forgings fast and ac- 
curately, retaining advantages of the hack 
sawing method: Low initial cost, low tool 
cost, small chip loss, low power consump- 
tion, low maintenance and simplicity. 

It uses a special blade 36 in. long, 4Y, 
in. wide, ¥ in. thick, with 21/, teeth per 
in. It has high-speed steel teeth and a 
tough alloy body. 


@ What is claimed to be an entirely new 
type of metal cleaner and degreaser is a 
complex organic ester contain amide 
and sulphonate radicals, combining the ac- 
tion of an emulsifier and wetting agent. 
“Bonco No. 2,” made by Bonwit-Interna- 


tional Co., 10 W. 33rd St., New York, 
gives effective action in 1 to 3 min. at 104° 
F. It is non-corrosive, and can be used on 
steel and brass parts. 


Welding Positioner 


A new 2500-lb. capacity welding posi- 
tioner for production line, job work and 
maintenance welding has been brought out 
by Harnischfeger Corp., 4460 W. National 
Ave., Milwaukee. Called model No. WP-2, 
it features flexibility of use, simplicity’ and 
ease of operation. 

Construction is all-welded rolled steel, 
with 42 in. table, 18 handy radial slots for 
mounting fixtures, and turntable manually 
to suit welding speed. Tilting is controlled 
by hydraulic power with 135° beyond the 
horizontal position attainable: Both table 
movements have positive locking devices. 

A telescopic column with self-locating 
stops provides for table elevation from 28 
in. minimum to 60 in. maximum from floor. 
The removable table is held to the plates 
by ten heavy bolts. 
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SMITHway Electrodes in Action 
A huge, all-welded machine struc- 
ture, one of hundreds of jobs being 
done in the Smith plants to 
back the boys in battle. 


It takes more than theory 


to make GOOD WELDS! 


ry has an important place in the develop- 
ment of any welding electrode. But theory only 
means something to you after it has been proved 
in the shop. 
Right there you have the difference between 


SMITHway Certified Welding Electrodes and the 
run-of-the-mine variety. 


We may start the development of an electrode 
on a theory—but we don’t stop there. After the 
theory. ..after the research work... after the 
laboratory tests—then comes the showdown! The 


electrode goes out into our welding shops. There 
it is put through its paces under actual shop condi- 
tions. If it proves successful there, it has what it 
takes to prove up anywhere! 


That is the kind of electrode we offer you in 
SMITHway Certified Welding Electrodes. There’s 
theory back of them. There’s scientific laboratory 
research and testing back of them. But best of all 
—they’re shop-tested because what we want from 
an electrode is better welds. 


That’s what you want, too—isn’t it? 


Mild Steel...High Tensile...and Stainless Steel 
WELDING ELECTRODES 


made by welders.. 


SMITHway Welding Monitor cuts time 


cost of training welders as much as 333%! 


. for welders 


SMITHway AC Welding Machine—no arc 


blow; reduces spatter losses; saves power. 
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PYROCON 


the contact pyrometer for quick, 
accurate surface temperatures 


This convenient all-purpose sur- 
face temperature pyrometer is 
ideally suited to a variety of 
foundry and general industrial 
plant needs. 

Accurate temperature readings 
are obtained in a few seconds, of 


liquids, oils, and flat or 






pYROCON 


curved, stationary or mov- 

ing surfaces. The rugged 

shock- resisting Pyrocon 

movement is used with 
any one of eleven types of 
thermocouples,interchange- 
able without adjustment or re- 
calibration. Choice of rigid or 
flexible arms, or both, instantly 
interchangeable. Built in several 
ranges, 0-300 deg. F’. to 0-2000 deg. 
F. Write for bulletin giving com- 


plete description. 


iLLINOIS TESTING LABORATORIES, INC. 
425 N. La Salle Street, Chicago 10, Illinois 


180 i% 











Explosion-Proof Temperature Contra) 


Electrically-heated temperature  contgof 
cabinets and constant temperature baths are 
extended lines of equipment of the Precision 
Scientific Co., 1750 N. Springfield Aye 
Chicago 47. ’ 

They are designed for handling inflam. 
mable or explosive materials, or for operg. 
tion in a hazardous atmosphere. All wig; 
is enclosed in vapor-tight explosion-proof 
conduit fitting to eliminate open arcs, 

Heaters are of low wattage density for 
minimum temperature differential between 
air and heater surface. Heating elements 
are ribbon for heat dissipation. The 
thermostat is in an explosion-proof metgl 
housing, away from the working chamber 
Doors allow automatic opening to release 
internal pressures and breaking of contacts 
when open. 


Rapid Blind Rivet Driver 


A new device that will drive four blind 
rivets a minute into aircraft, working 6 to 


8 times faster than previous hods, is 
announced by Independent Pneuratic Tool 
Co., 600 W. Jackson Blvd., Chicago 7. 

Known as the Thor “Riv-Dr: ' it op. 
erates in a fast 4-step cycle and features 
light at the top of the handle flashes 
“O.K.”’ when accurate upsetting lone on 
the blind side. 

The first step in the cycle sc a man- 
drel into the rivet; the secon ills back 


the mandrel, upsetting the riv nd flash- 
ing the light; the third step rews the 


mandrel; the fourth shuts off t’ tool. 

It weighs 41% lbs., is pneun ‘ically op- 
erated, and is designed for fir -hed plane 
sections to which are connectec icers, in- 
strument panels and other lig semblies 


Alloy and Flux for Magnesivu Welding 


A new improved welding jure, rod 
and flux for magnesium al! stings, 1s 
announced by Eutectic Weld {lloys Co. 
40 Worth St., New York. used for 
filling and adding metal on <astings and 
parts that are broken, cracked, porous, 
etc.; or for joining magnes: sheets to 
castings or correcting machining errors. 
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Known as Castolin Eutectic Alloy No 
1900, it gives welds that contain 4 V@) 
high amount of magnesium and aluminum 


therefore closely matching the parent metal. 
Resulting tensile strength is 29,000 PS» 
and binding ternperature is 960 to 1060 * 
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SC METHING EVERY ENGINEER SHOULD HAVE! 


—and | something is these 


two bo: 


I. “The Fabrication of Republic 
ENDURO Stainless Steel’’ 


2.“The Welding of Republic 
ENDURO Stainless Steel”’ 


Both books are filled from cover 
to cover with production-boost- 
ing, money-saving suggestions 
on how to work and weld stain- 


less steel on a production basis. 


Other Republic products include Carbon, Alloy ¢ 
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Along with this helpful infor- 
mation taken from the actual 
experience of men who know, 
you will find many useful tables 


to assist you in your work. 


These informative books have 
been of inestimable value to 
thousands of fabricators. If you 


work stainless steel you should 


have them for ready reference. 


Either or both books will be 
sent promptly —if you will 
request them on your business 
letterhead. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division, Dept. MA 
Sales Offices « Massillon, Ohio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Berger Manufacturing Division 7 Culvert Division 
Niles Steel Products Division ¢ Steel and Tubes Division 
Union Drawn Steel Division ¢ Truscon Steel Company 
Export Department: Chrysler Bldg., New York 17, N. Y. 
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ENDURO STAINLESS STEEL 



























Armor Plate Leveler 


5 . . 
Rapid melting—less rejectS vw ge ie gehen 
: ee heaviest of its type ever built, has been 


completed by Voss Machinery Co., 2898 W 


with Detroit Electric Furnaces “°°” “ 


54 
. 


om AN 
wit . Vy Faster melting — 
sph: h le \ i\ more heats per day 
\ —lower metal losses 
— less labor — more 
pounds produced 
per man hour—ab- 
sence of dust, fumes, 
fuel and hard work 
— these are attrib- 





utes of the Detroit , 
Rocking Electric Fur- 
Designed by the Voss engineering de. 
partment, it has all the features of the 
former machines, but includes recent de 
velopments and patents. 


nace in the foundry. 








Aluminum Alloy for Aircraft Surfaces 


A new aluminum alloy product for use 
on exposed surfaces of airplanes, designated 
as R-301, has been brought out Reynolds 














































































































| Metals Co., Federal Reserve Rich 
| mond, Va. It consists of a ! strength 
core alloy covered on each face «ith a cor 
A high percentage rosion-resistant intermediate str 2th alloy, 
yield of perfect cast Elements are the same as in common 
ings, uniform quol 24-§ alloy: Aluminum, silicon, iron, cop- 
ity, improved ma- | per, manganese and magnesium: hence, in- 
chineobiiey and thus | advertent mixing of the two s is not 
lower fabricating one, 
Pen x 4 PER _ Unlike the 24-S alloy, R can be 
eee eee formed, hammered, rolled 1wn and 
some of the overa then solution heat-treated for um ten- 
economies resulting sile properties in the harden ndition, 
from the use of the | with minimum yield strengtl higher. 
Detroit Furnace 
@ Oxidine black finishes the Jetal 
process have been improved e Alrose 
| Chemical Co., 180 Mill St., ¢ ton, R. I. tt 
For brass and copper Oxidine B is an 
| excellent adhering hard black. For zinc, P 
|  Oxidine Z gives a durable velvety-smooth fir 
iced tor Breas “and adherent black. On cast iron, Oxidine Cl on 
bronze, iron. and obtains a dense black finish low tem- 
steel, nickel, monel | perature. For steel, the Jeta!l process Is in 
metal and many spe ideal as an immersion black finish. : 
cial alloys—There is W 
a Detroit Furnace to P , 
suit every foundry Resin for Armor Steel Castings “ 
pre sin | Faced with a scarcity of the specially- : 
pounds molten metal graded silica sand used in cores and molds J 
capacity per heat. | to shape cast armor steel for combat ve Ww 
@ Since 1918—the |  hicles, foundries have greatly increased theit 
standard foundry use of mechanically reclaimed old sand by er 
melting unit — used mixing it with pulverized resin. Thus, § H 
in hundreds of foun | one foundry has cut its new sand requife- 
dries throughout the ¢ ments from 2.500 tons to 600 tons monthly. 
aie: Chemists of the Hercules Powder Co., 
Wilmington, Del., extract the resin from tr 
Southern pine wood. The resin binds the ce 


sand grains together to form the cof . 
“Truline binder,”’ the Hercules resi, also ‘ 





provides unusual dimensional accuracy in th 

D E TT ix oO | i the sand shapes for casting steel parts 0 lo 
ELECTRIC FURNACE DIVISION tanks, tank busters, jeeps, weapon carriess, st 

KUHLMAN ELECTRIC COMPANY «. BAY CITY, MICHIGAN etc. In peace-time it was used for railway st 
and industrial steel castings. ‘ 
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Have you switched from other metals to steel and zinc 
plating? Or from cadmium to zinc plating? Do you 
find it necessary to meet the requirements of specifi- 
cation AN-P-32, Revision 2? Then you will want to 
investigate ANOZINC! 


With this treatment, you can increase the corrosion 
resistance of zinc plated on steel or other metals — get 
a more attractive finish as well. In fact, you can make 
a zinc plated finish suitable for countless applications 


where outdoor exposure, corrosion and handling are 
encountered. 


Here in a nutshell is what ANOZINC offers. 


A fast, inexpensive method of producing by anodic 
(eatment, an attractive, resistant coating on zinc plating and 
certain zinc base die castings. 


For countless parts now being plated or black finished, 
this treatment will mean improved appearance as well as 
longer service life. Parts finished in ANOZINC baths have 
stood up in excess of 200 hours under the Army-Navy salt 
spray test AN-QQ-S-91. 


% Trademark Reg. U. S. Pat, Off, 
































Two attractive finishes are available—a dark semi- 
lustrous black, and a brassy, slightly iridescent yellow —a 
different bath being used for each color. 


Existing plating facilities in most cases, can be readily 
converted for use with this process.. The constituents of 
ANOZINC baths are stable and can be easily controlled by 
any competent plater. The salts are inexpensive and no license 
agreement need be executed. 


For further information write to the nearest office be- 
low, indicating the size, quantity and nature of the parts to 
be treated, the basic metal and type of zinc plating used. 


Your inquiry will receive immediate attention. 











YOU CAN’T 


ESCAPE THE 
IMPORTANCE OF 
THESE FIGURES 


Tractor top die (75% Strenes 
metal) 334% less costly than 
like die of conventional 
metals. Weight 17,000 lbs. 
More than 500 hours of 
machining time, saved be- 
cause the collapsible die, 
pressure pad, and cam 
blocks were so closely cast 
to shape. Important saving 
in raw stock also reported. 








Tractor Top Die, 75% Strenes Metal 


At the best, any tooling program 
runs into money. All the greater 
reason for using the most effective 
materials and saving time and 
money wherever possible. We 
make many and strong claims for 
Strenes metals, but can support 
them. Challenge us. 


Automobile, truck, tractor and 
farm implement manufacturers. 


Refrigerator, stove, and metal 
furniture manufacturers. 


Casket and vault manufacturers. 


Fan, blower, bicycle, vacuum 
cleaner and scores of other prod- 
ucts involving sizeable forming 
and drawing operations. 


Today while it is on your mind, 
investigate Strenes Metal. 


THE ADVANCE FOUNDRY CO. 


100 PARNELL ST. 


DAYTON, OHIO 


TRKENES 


MEIA 














The one-millionth steel cartridge case 
made by the Norris Stamping & Mfg. Co., 
Los Angeles, was recently presented with 
appropriate ceremony to Lieut.-Gen. Wil- 
liam T. Knudsen, who is in charge of all 
industrial production for the U. S. 
Armies. The Norris people claim that the 
steel cartridge cases fabricated in their 
plant were the first to be successfully pro- 
duced in America. Originally, too, the 
Navy used aluminum cartridge containers, 
but Norris devised a method of switching 
from aluminum to steel, resulting in one- 
piece containers that were air- and water- 
tight and otherwise satisfactory. 





Charles Lukens Huston, pioneer steel 
master and first vice president, Lukens Steel 
Co., recently celebrated the 68th anniversary 
of his first day’s work as a clerk for that 
company in 1875. He still comes to the 
office every day, and inspects the mills 
several times weekly. He is a patentee 
of several highly regarded inventions in 
the manufacture of steel, and is the au- 
thor of several monographs and books on 
related subjects. He planned and designed 
the Lukens 4-high 206 in. plate mill, the 
largest in the world. 

The editorial service department of the 
Westinghouse Electric & Mfg. Co. has a 
new address, 306 Fourth Ave., P. O. Box 
1017, Pittsburgh 30, Pa. 





The Titeflex Metal Hose Co., Newark, 
N. J., has changed its corporate name to 
Titeflex, Inc. because its original name 
was no longer descriptive of the products 
made by the company. 

The Hydro-Arc Furnace Corp., La 
Grang,, Ill., has been acquired by Whiting 
Corp., Harvey, Ill. W. Harvey Payne, 
president of Hydro-Arc, will serve as con- 
sulting engineer for Whiting on electric 
furnace projects. A. W. Gregg, executive 
engineer of Whiting’s foundry equipment 
div., will be in charge of the electric fur- 
nace department. 





The business of the Gebnrich Corp., 
Long Island City, N. Y., for over 60 
years pioneers in the development and 
building of industrial ovens, dryers and 
air heaters, has been purchased by. W. S. 
Rockwell Co., 50 Church St., New York 7, 
and is being operated as Gehbnrich Oven 
Div. of the latter company. The en- 
gineering, manufacturing and sales _per- 
sonnel of the old firm will be retained. 





The Cleveland office and factory of the 
Claud §. Gordon Co. are now located at 
7016 Euclid Avenue., the new quarters 
more than doubling their previous sp4ce, 
with considerable increase in manufactur- 
ing, repairing, and servicing capacity. 





The Corrosion Control Corp., Norwalk, 
Conn., changed its corporate name, as 
of Jan. 1, to Cordo Chemical Corp. The 
changé was made to better fit the new prod- 
ucts, such as industrial coatings, finishes, 
lacquers and bonding adhesives. 





News of Men, Societies, Meetings and Companies 
Plants and Slants 





The No. 2 blast furmace of the Ny. 
tional Tube Co. at Lorain, Ohio, closed 
down Dec. 23, after having operated cop. 
tinuously since 1937, producing 24,009 
tons of pig iron monthly. Decline in or. 
ders for pig iron was the immediate reason 
for the shut-down. Meanwhile the furnace 
will be relined and held in readiness fo, 
restarting. 





Certain departments of three Philips 
companies jointly occupied the fourth floo; 
of the Pershing Square Bldg., 100 E. 42nd 
St., New York 17, on Jan. 1. The com. 
panies involved are North American Phil. 
ips Co., Inc., Philips Metalix Corp. and 
Philips Export Corp. 


Timken Roller Bearing Co. announces 
that the Peninsular Steel Co., Cleveland. 
will expand their activity in Ohio for the 
distribution of graphitic tool steels, the 
added territory including Dayton and Cin. 
cinnati. 

Acquisition of the Crown Spray Gun 
Mfg. Co. of Los Angeles by the Kellogg 
Div., American Brake Shoe Co., is an. 





nounced. Crown makes a broad range of 
spray guns and paint spray equipment, in 
cluding industrial spray guns, booths, ex 
haust fans and paint containers. By now 
Brake Shoe operates 59 factorie: 
Announcement is made of the forma- 
tion of Mec-Rad Div. of Black /»dustries, 


1400 E. 222nd St., Cleveland, manu- 
facture the mechanical components of all 
types of radionic devices. 


An exhibit of “Art in Industry,” de 
signed to show some of the aesthetic values 
of the machine age, opened Jan. 4 at the 
Museum in Rockefeller Center, New York 
Murals, posters, water colors, photographs, 
and metal sculpture were displayed by the 
sponsor, Bridgeport Brass Co. ‘The paint- 


ings were done originally to help employees 
of the company to see their part in the war 
effort. A series of four murals, repre- 
senting planes, tanks, guns and ships, was 
done by Kerr Eby, and first exhibited at 
the factory. 


—_—— 


News of Engineers 


Dr. Harvey N. Davis, president o 
Stevens Institute of Technology and di- 
rector of the office of production research 
and development, WPB, has been elected 
honorary member, Institution of Mechani- 
cal Engineers in England, the fourth living 
American to be so honored. 


George .L. Craig has been appointed 
director of research, Calumet & Hecla 
Consolidated Copper Co. He joined that 
organization in 1934, having previously 
been in research work with Battelle 
Memorial Institute. 








Marvin G. Sedam has been appointed 
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LLIC VAPOR 


ATMOSPHERE FURNACES 


\ny atmosphere becomes contaminated the 
moment it enters the muffle. Water forms 
from inter-gaseous reactions . . . air and 
water vapor enter through the door . . . and 
are present on the metal. Neither can be 
kept out... both destroy the surface and 
sub-surface of the metal. 


Lithium Furnaces are: LITHCO for heat treating; LITHCARB for bright carburizing. 


In a Lithium atmosphere, these trouble- 
some elements are neutralized immediately. 
Control extends not only into the muffle but 
to the instant of quenching or even during 
cooling in air. The atmosphere becomes truly 
inert and remains inert without costly con- 
trols and attendance. 


Both control at the work 


THE LITHIUM COMPANY 





Manufacturers of Atmosphere Furnaces 
lll SYLVAN AVENUE, NEWARK, N. J. 














FEBRUARY, 1944 





















485 





























MONARCH FURNACES 
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THE MONARCH ENGINEERING. 
AND MANUFACTURING CO. 


Curtis Bay Baltimore, Md. 




















director of research for the Alloy Rog 
Co., York, Pa., maker of stainless steqj 
electrodes. He was formerly with 
Harnischfeger Corp., Milwaukee, as chief 
metallurgist in charge of welding rod fe. 
search and development. 


L. D. Granger, well known steel metal. 
lurgist and engineer, has been elected vice 
president, American Wire Fabrics Corp 
subsidiary of the Wickwire Spencer Steel 
Co. 


Ralph L. Wilson, former chief of the 
Constructional Steel Section, Metallurgical 
and Conservation Branch, Steel Div., Wpp 
became chief metallurgical engineer, Tim. 
ken Roller Bearing Co., Canton, Ohio, on 
Jan. 1. He is well known for his work 
on the properties of metals at elevated 
temperatures, and has contributed 
articles on the subject. Previous connec. 
tions were with the United Alloy Stee 
Corp., Central Alloy Steel Corp. and Steel 
& Tube Div., Timken. He belongs to sey. 
eral technical societies. 


Leighton M. Long, formerly chief metal. 


'lurgist and foundry superintendent of the 


Bunting Brass & Bronze Co., Toledo, Ohio, 
has been named assistant research supervis. 
or at Battelle Memorial Institute, Colum. 
bus. He entered the metallurgical field 
in 1922 when he joined the Bohn Alum. 
inum & Brass Co., Detroit. He is an ac. 


| tive officer and committeeman several 
technical societies. 


William E. Curran has been made vice 
president in charge of manufacturing of the 
Rheem Mfg. Co. and general manager of 
the company’s eastern division. Prior 
to joining Rheem in 1942, he served 18 
years as general superintendent, Birming- 
ham plant, Republic Steel Cor; 


E. C. Ostlund has been appointed as- 


sistant chief indusirial engineer, American 
Steel & Wire Co., with offices in Cleve- 
land. He has been with the company 
since October, 1936, when he was made 


industrial engineer at Worcester, Mass. 
Evarts C. Hall has been named works 
industrial engineer at South Works, Wor- 
cester, to succeed Mr. Ostlund, having 
joined the company in November 1936, 


Victor R. Willoughby has been made 
director of research and development, 
American Car & Foundry Co., having for 
merly been in charge of engineering. He 
is being succeeded in his former position 
by Edmund D. Campbell, formerly get 
eral mechanical engineer and now vice pres 
ident in charge of engineering. 


Charles D. Young, chemical enginett, 
has been appointed to the research § 
of Battelle Memorial Institute, Columbus, 
division of non-ferrous metallurgy. Pre- 
viously he was an assistant in chemist 
at Ohio State University. 


George M. Carvlin has been elected 
vice president of Koppers Co., Engineering 
& Construction Div. He started with Kop: 
pers as a research engineer in 192), later 
serving in the operating and sales 
partments. 
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Suc iron castings can now be 


pre: checked for machinability with the 





& Have you ever.had the problem 
of sorting malleable iron from cast 
iron? Or again, have you had malle- 
ablized castings rejected because 
they could not be machined? 

You can now avoid such experi- 
ences, The Du Mont Cyclograph pro- 
vides a positive, economical, non- 
destructive check for machinability. 
Either visually or automatically, this 





instrument sorts castings. Saves 
countless man-hours; eliminates 
costly delays; speeds up production 
flow. 

The Du Mont Cyclograph also dis- 
tinguishes between analyses of iron 
and other metals and alloys. Identi- 
fies structures in steels. Checks case 
depth, decarburization, plating or 
cladding, size, internal stresses, etc. 


® The Du Mont Cyclograph is available on a rental 


ALLEN B. DUMONT LABORATORIES, 
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basis. Write for descriptive literature and terms. 


INC., PASSAIC, NEW JERSEY + CABLE 
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These high-frequency patterns, or cyclo- 
grams, distinguish at a glance between 
malleablized and cast-iron pieces. The 
Cyclograph is readily operated by fac 
tory worker or technician, for desired 
data. In another form the Cyclograph 
sorts pieces automatically according to 
desired standards or tolerances. 









ADDRESS: WESPEXLIN, 
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ORCED down at sea, this pilot will live to 
Fa, and fight again, because thirst—age 
old enemy of shipwrecked men—has been 
conquered. Now he can drink sea water! 


Packed with his deflated life-raft, the 
flyer carries a compact Permutit Sea-water 
Desalting Kit. Adrift, he simply scoops up 
sea water in a plastic bag, drops in a small 
briquet and in a few minutes the water 
fresh and clear—is ready to drink. The bri- 
quet precipitates the dissolved salts, which 
are then filtered out as the flyer sucks the 
water through a tube. Each briquet in his 
supply will freshen enough water to keep 
him alive for a day. The whole operation 
is so simple that it can easily be carried out 
by a man on a life-rafe. 

The problem of developing a practical 
de-salting method was early recognized by 
Permutit. Here at water conditioning head- 
quarters, chemical engineers worked inten- 
sively on it for months and the final product 
was acceptable to the U.S. Navy, Army 
and Air Transport Command. The success- 
ful result adds one more field to the many 
in which Permutit’s long experience in water 
treatment is serving our. country at war. 
The Permutit Co., Dept. Al7, 330 West 
42nd St., New York 18, N. Y. In Canada: 
Permutit Co. of Canada, Ltd., Montreal. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS 
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Steel & Tube Div., Canton, Ohio. 





Robert Murray has been appointed as- 
sistant division metallurgist at Cleveland 
for the American Steel & Wire Co. Edu- 
cated at Glasgow Technical College, he 
joined the wire company in 1920, as sam- 
ple clerk, working up through the ranks. 
Edwin E. Caspell has been made super- 
intendent of the New Haven works, suc- 
ceeding Mr. Murray. Arvin P. Wiedemann 
has been made general foreman of the 
rope mill there. 


G. J]. Stegemerten, staff supervisor of 


industrial methods engineering, Westing- | 


house, is named expert consultant to the 
Secretary of War. He will study arsenals 
and ordnance plants as to administrative 
functions. He has written books and 
magazine articles on time and motion study 
and wage incentive procedures. 





L. V. Tuttle has been made foundry 
manager of Gisholt Machine Co., Madi- 
son, Wis., having been with, the Koehring 
Co., Milwaukee, in a similar capacity for 
the past 12 years. 





Donald S. Klippert has been made as 


sistant general manager of sales, Timken 


spent two years as chief 
White Motor Car Co., Clev-iand, and for 
six years prior to that - 





He | 
metallurgist, | 


was in charge | 


of metallurgy for Lycoming Div., Aviation 


Mfg. Corp 


Briefs on Associations, 
Promotions, Education 


Membership in the Gray Iron Founders’ 
Society in December was at a new record 
high of 739 foundries in 42 states and 
Hawaii, states W. W. Rose, executive vice 
president. This is a net gain of 111 dur- 
ing the past year. 


The post-war steel industry will not be 
seriously menaced by aluminum, mag- 
nesium or plastics, states Dr. John M. 
Weiss, New York industrial chemist, to 
the American Chemical Society. “Com- 
petition from light metals and new needs 
may so stimulate the alloy steels as ac- 
tually to increase production and thereby 
bulwark the steel manufacturers. The 
steel industry cannot be expected to sur- 
render tamely to light metals, even to the 
extent of 2%. The light metals will have 
to justify their entrance into some broader 
line than transportation, such as build- 
ing and structures, where a small proportion 
of the total tonnage would afford sub- 
stantial outlets.” 


Formation of a National Association of 
Cutting Tool Manufacturers was voted 
at Detroit in December by 150 represen- 
tatives of 100 manufacturers of cutting 
tools, who registered as “temporary mem- 
bers” pending formation of an association. 
Among immediate objects are assistance on 
renegotiation, contract cancellation, 
posal of surplus tools, standardization, etc. 
It will not be concerned with prices or 
marketing of tools. 


The American Standards Assn. has pub- 
lished its new list of standards, listing more 


dis- | 








Higher 
Corrosion Resistance 
in these 


STAINLESS STE 
CASTINGS 


pg Side casting of alloy steel; 
is an art. Atlas metallurgists 


having pioneered the casting of 






stainless alloy steels, are thor. 
oughly familiar with the intricg. 
cies involved. All stainless steg J 
castings must be designed for the 
particular job. Therefore whe 


a casting is in the blueprint stage 
Atlas metallurgists can gaye 
much redesigning if consulted a § 
once. There is no oblig tion for 
this valuable service. our in | 





quiries are invited. 
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NEW FREE BOOK tells how to keep 


g equipment in shape 


fire-fightin 
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) When fire strikes at your plant — will your 
‘| extinguishing equipment be ready? A clogged 
; a ares a cylinder not fully charged — these 
y : | ] and dozens of other results of negligence can 
‘ » make your fire-fighters useless when you need 


them most. Regular, systematic inspection is the only way 
to make sure your equipment’s in fighting trim. 


To help you set up a maintenance system in your organi- 
zation, Walter Kidde & Company has prepared a booklet 
—“Inspection and Maintenance of Fire Extinguishers.”’ 
It tells how to check whether you have the proper types 
and quantities of extinguishers; how to mark them for 
quick identification; how often the various types should be 
inspected; what parts to examine on each unit. It suggests 
simple forms for keeping records. This booklet is on the 
press now. Write for your free copy today. 








WALTER KIDDE & COMPANY, INC., 231 MAIN STREET, BELLEVILLE, MW. J. 
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TONNAGE AVAILABLE! 






A Complete Plant Produces Iron Powder With 
Characteristics Particularly Suited To 


POWDER METALLURGY APPLICATIONS 


4 High or Low Apparent Density 
4 High Compactibility 
4 High Sintered Strength 
4 High Rate of Flow 
| 4 High Purity 


POWDER METALS & ALLOYS, INC. 


52 Vanderbilt Avenue, New York, N. Y. 
PLANT: BARBERTON, OHIO 


Wii 


Vitreosil Electric Immersion Heaters are 
of particular value in many er 
where liquids of an acid reaction must 2 
heated. For such applications, the Vitreosil 
envelope of the heating unit combines ee 
advantages of being acid-proof, a goo 
electrical insulator, and resistant to severe 
thermal shock. 

Vitreosil (99.8% SiOz) is unaffected by 
all halogens and acids, regardless of tem- 
perature or concentration, with the excep- 
tion of fluorine, hydrofluoric and phos- 


phoric. 
Vitreosil Electric Heater 


in lengths ranging from 10 to 
with k.w. ratings of .25 to 5.0. 






































s are available 
30 inches 








Write for full details and 
quotations on Vitreosil Elec- 
trie Immersion Heaters. 













‘ THE THERMAL SYNDICATE, LTD. 


12 EAST 46th STREET. NEW YORK. N. Y. 

















than 600 standards. They cover Specifica. 
tions for materials, methods of tests, di. 
mensions, definitions of technical term, 
procedures, etc. The Association has prin 
thorized participation in an Allied Nations 
Standards Body, comprising British, Ce 
nadian and American participants. 


A second annual cours: on: ““Fundamen. 
tals of Foundry Engineering” is announced 
by Stevens Institute of Technology, in ¢o. 
operation with the educational committee 
of the American Foundrymen’s Assn. and 
the U. S. Office of Education. The course 
will consist of 24 free lectures by 17 lead. 
ing engineers, foundrymen and metallurgists 
from war industries over the period, Jan, 
6 to March 24. 


“North America can use the fine Bra. 
zilian ores to bolster our own dwindling 
supplies in return for coal for Brazilian 
steel mills,” stated Dr. A. Allen 
Bates, chemical and meiallurgical » mager, 


Westinghouse Research Laboratories, fol. 
lowing a three-months’ stay in Brazil. 
“That country holds in her huge areca one. 
third of the whole world’s supply of iron 
ore. She has also extraordinary riuni- 
ties for the development of the trical 
power so essential for the con: n of 
iron ore into the steels of industs Her 
illimitable forests are the world t in 
exhaustil le fuel sup ply. Recen j | has 
been discovered in Santa Ca 

The Pressed Metal Institute lected 
O. L. Earl as market develop: cnt en- 
gineer for post-war planning. e In- 
stitute is also appointing con s to 
study materials, methods and ma° cts that 
affect the future of the pressed ctal in- 
dustry, especially regarding : ferro- 
alloys, light metals and clad : Mr. 
Earl has been active at the 7 Auto- 


motive Center at Detroit. 


Formed two years ago, wo) le £é- 
quests for its services are bei ed of 
. a : re 
the “Clearing House for ¢ ltants, 
sponsored by the Association nsult 
ing Chemists & Chemical En; rs, Int., 


50 E. 41st St., New Ydrk. It functions 
in the field of chemistry, enginecring and 
related branches, and establishes « link be 


tween science and industry. Opcrating as 
a free service, requests have come from as 
far distant as Africa, Asia, Australia, Cen 


tral and South America, Europe, Cuba and 
Jamaica. 


The third annual Science Talent Search 
among 15,000 high school seniors is now 
under way under the auspices of Westing- 
house. A _ stiff 2-hour science aptitude 
test has been mailed to high school prin- 
cipals, who will administer the test. The 
40 best candidates selected will be invited, 
expenses paid, to the Science Talent Insti 
tute at Washington in March. From these 
40 a few will be chosen to receive cash 
scholarships. 


Gaston F. Du Bois, senior vice presidemh, 
Monsanto Chemical Co., received the Per 
kin medal at the Jan. 7 dinner of the 
American section, Society of Chemical lr 
dustry, “for his outstanding achievements 
in applied chemistry.” 
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FIREBLOK 











Large, convenient size 








and light weight 
mean faster installation! 


O make possible speedier, more economical installa- 

tions of insulating refractory linings, Johns-Manville 
has developed Insulating Fireblok. Available in four 
grades, Fireblok are suitable for the same range of tem- 
perature conditions as the four well-known J-M Insulating 
Fire Brick. But, one Fireblok covers more surface than 
five full-size brick. Note these other features: 


Easy cutting and fitting —J-M Fireblok can be easily cut 
with a saw and shaped with a rasp. Most special shapes can 
be either shop or field cut from standard slabs, reducing the 
inventory of special shapes. 


Minimum of Joints—The large size, compared to the stand- 
ard fire brick unit, materially reduces the number and length 


“MANVILLE 


PRODUCTS 
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of joints, resulting in a thermally more efficient construction. 


Economical Bonding—with reduced joint length Fireblok 
require a minimum of mortar for bonding. 

Uses —Fireblok can be used wherever Insulating Fire Brick 
are recommended. They are particularly suitable for the 
lining of doors, for suspended arches, and, when tapered, fot 


sprung arches of exceptional stability. 


Write for new booklet, IN-103A, on this J-M development 
Johns-Manville, 22 East 40th Street, New York 16, N. Y 


€y"m INSULATING FIREBLOK ARE NOW AVAILABLE!” 
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JM-1620 JM-20 JM-23 JM-26 
Fireblok—for Fireblok—for use Fireblok—for use Fireblok—for use 
exposed temp. up to 2000° F. up to 2300° F up to 2600° F 

to 1600° F. As Exposed or Exposed or Exposed or 
back-up to back-up back-up back-up 

2000° F, 





Johns-Manville 


INDUSTRIAL INSULATIONS 


FOR EVERY TEMPERATURE 


(fem SVLAY SERVICE 
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OFHC is a universal copper. 
@ It is an essential part of electronic devices. 


@ In that capacity it is accompanying our armed 
forces everywhere. 





@ Its unique qualities however do not restrict 
its use to special applications. 





OFHC is a versatile copper. 





THE AMERICAN METAL COMPANY, LTD. 


6 | Broadway, New York. N. Y 




















for Aluminum and other Soft Metals 


The removal of oil or other drawing lubricant from aluminum 
sheets, or removing oil or chips from aluminum castings prior 
to anodizing is successfully accomplished by PERMAG No. 
1550 W, without any injury to the surface of the metal. 


PERMAG Compounds are also used for cleaning aluminum in 
the following operations: 


¢ Strippin 


e Cleaning Cast Aluminum, prior to 
PERMA 


lacquering, use PERMAG No. 500. 

¢ Removing buffing compounds from * Satin Finish on Aluminum provides 
Sheet or Cast Aluminum, use PER- a better surface for finishing, use 
MAG No, 44. PERMAG No. 24. 


Brass, copper, zinc, white metal and nds Weaving.‘ cleaned quickly 


point from Aluminum, use 
°. 921. 


and efficiently with PERMACG Compounds leav the surface chem- 
ically clean and free from tarnish or etching effects. 


Our field representatives are trained to 
advise in the use of PERMAC Com- 
pounds. Write us about your needs. No 
obligation for an interview. . 


Nationally 
Bepresented 
Warehouses In 
Principal Cities 


In Canada: 
Canadian PERMAG 
Products, Ltd., 
Montreal-Toronto 


My ANC | BRO), 


PRODUCTS CORPORATION 


Manufacturers of Specialised Scientific Cleaning Compounds for Industry 
Main Office: 50 Court St., Brooklyn, N. Y. 

















Meetings and Expositions 


TECHNICAL ASSOCIATION Pulp & 
PAPER INDUSTRY, annual meeti 
New York, N. Y. February 14-17, 
1944. 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, annual 
meeting. New York, N. Y. Feb 
ruary 20-24, 1944. 


AMERICAN SOCIETY FOR TESTING Ma. 
TERIALS, spring meeting. Cincip. 
nati, Ohio. February 28-March 3, 
1944. 


AMERICAN GaAs ASSOCIATION, Industrial 
and Commercial Gas War Conference. 
Rochester, N. Y. March 30-31, 1944, 


AMERICAN CERAMIC SOCIETY, annual 
meeting. Pittsburgh, Pa. April 2-5, 
1944. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS, spring meeting. Birming. 
ham, Ala. April 3-5, 1944. 


ELECTROCHEMICAL SOCIETY, spring con- 
vention. Milwaukee, Wis. April 
12-15, 1944. 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS. Open 
Hearth and Blast Furnace Conference, 








Pittsburgh, Pa. April 20-21, 1944, 








House Organ Diges' 


Because the so-called “hous. organs’ of 
manufacturers in our field 0/'en contain 
first-class items of either a ‘echnical o 
metal-news nature, we are inaigurating in 
this issue a brief department in which your 
attention will be called from ‘ime to time 
to such items that might otherwise escape 
your notice. Your editors ive dozens 
of house organs regularly 1 are con 
stantly appalled at the tremendous amount 
of valuable material they cont.:n that miss 
general consumption, Other publications 
are on the list, along with those reviewed 
below, for future attention The Editor 


Otis Sheet, Otis Works, Jones & Laugh- 
lin Steel Corp., Dec. 1943.—Many tech 
nical details on relining and starting a blast 
furnace. This must be done thoroughly, 
as with good fortune the furnace might 
run 5 to 7 years before another lining. At 
this time many parts are modernized. Also, 
a description and micrograph of “rimmed 
steel,” suited for most deep drawing jobs. 
“As a result of the way it is allowed to 
‘freeze’ in the ingot mold, it has a sutfact 
low in carbon and remarkably clean, capa: 
ble of a high finish upon being cold 
rolled.” 


The Bellringer, Bell Aircraft Corp. Jao. 
1944.—"Eyes of Industry,” illustrated fea: 
ture article, describes gages of many tPF 
which make it possible for Bell's Ordnant 
Div. at Burlington to follow 4 nearly pe 
fect system of operational checks. Inspet 
tors discover immediately in @ single vf 
eration any variance, no matter 
significant. One of the interesting 


(Continued on page #96) 
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Do Powdered Metals Get That Way ? 


of Stokes Automatic Presses compress powdered metals, under precisely 
controlled pressures, into accurately formed and sized metal parts or prod- 
ucts, in a single, rapid operation. Such parts are then ready for sintering and 





= 4 2 further finishing if necessary. They are dense, if you want density, porous, 
oa = : if you want porosity . . . for with Stokes Presses these characteristics are 
abe :: ay readily controlled. Production rates are high . . . often hundreds of pieces 
en: ey. | per minute, depending on size, intricacy, materials, etc. This method of 
oe manufacture saves strategic materials . . . avoids practically all waste. The 
ond | . 4 | ie presses are fully automatic . . . require no skilled operating labor. Parts 
- . @ te . produced are closely uniform, in dimensions and physical characteristics 
ved . @ “fg There are numerous other advantages. 
ors ' a ie 

: | Stokes Presses are the result of 25 years of research in the field of powder 
gh io”. . | metallurgy, by pioneers in this type of equipment. New and improved models, 
ech, cm». mt of greater capacity and in types to meet ever widening applications are being 
Pca . oo 4 developed constantly. 
a (a2.: 4% wa Stokes engineers are ready to consult with you 
. @ i and make recommendations. Our laboratory facili- 
med _~ | / ties are available for experimental work. A 48-page 
obs. - = i illustrated catalog may be helpful. And your in- 
: _¥ quiries are invited. 
7 — — F. J. STOKES MACHINE COMPANY 

5972 Tabor Road, Olney P. O., Philadelphia 20, 
Pa. 
’ Representatives in New York, Chicago, Cincinnati, St. Louis, Cleveland, Detroit 
Pacific Coast Representative: L., H. Butcher Company, Inc. 

per 
pet a snes 
oe a : | ae a FIs 
» fh 4 Pay fi : | 
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SOOTT 
TESTERS 


protect and 
promote 


production ! 





When production pressure is extra great, every step needs the 
extra protection that an Adequate Testing Routine affords. 
The 60 models of *Scott Testers offer you “world-standard”’ 
equipment for checking tensile, hysteresis, flexing, burst, 
compression-cutting, adhesion, etc., etc. Models are of many 
types, with capacities from single hair to 1 ton. And to make 
your testing equipment of: maximum usefulness, there is 
“Scott Service’’, a truly interested and helpful cooperation in 
the solving of war plant testing problems. 


Model Q-7 Scott Tester. 
Heavy duty tensile tester 
for wire, with capacity up 
to 2,000 Ibs. 





Request Circulars 


HENRY L. SCOTT CO. 


65 Blackstone St. SCOTT Providence, R. I. 
TESTERS 


*Registered Trademark 


Self Sestes — Standaad of the Well 




















is a new Sheffield Visual. The feature 
is the shadowgraph, like the “seeing eye" 
on a radio. When things line up Properly * Grea' 
the measurement is reflected by the shad. 





owgraph on the scale. Gree 
Gulf 

The Drum, Metals Disintegrating Co, + Haga 
Oct. 1943.—An editorial urges: “Let's de. Agen 
bunk a few generalities on powder metal Hand 
parts production and stop claiming virtues Agen: 
that bring headaches . . . and become Harn 
vices.’ Continuing, “Due regard should P Agen 
be given the technical aspects of the par. Heat 
ticular use to which powder metal parts Herc 
are to be adapted and the technological mati 
elements of their production to meet a 
specific requirements. Hold 
Agent 

Iron Men of Hendy, Joshua Hendy Iron * Houg 
Works, Nov. 1943.—Featured is a pic. Agen 
torial story on testing. “No matter how * Hydr: 
carefully an engine, turbine or generator Agenc 
have been built, they must prove their * Hydr 
quality through a progressive series of +” IMlino 
tests at every stage and of every conceiy- Agenc 
able type — water, air, chemical, X-ray, India 
magnetic, electrical, spectroscope, gage, — 
pressure, tension, torsion, mechanical, op. * Indiv 
erational and many others.” Agenc 
Inlan 

The Martin Star, Glenn L. Martin Co., Agenc 
Jan. 1944.—A new laboratory for research Instr 
and development in new structural mate. Agenc 
rials, especially structural plasti yMpo- later 
site materials; for cooperation con- a 
sultation with the Engineering terials Johns 
group, and for special request testing of Agenc 
plastic materials, etc. is described briefly, Kelllo 
Among initial projects will be dev-'!opment Agenc 
of experimental aircraft parts fro:. a new a 
low-density plastic material whic! can be a 
molded at low pressures, using inexpensive K ‘ 
Kirksite dies. boo 
Party Line, Ametican Brake > G,, jn 
No. 4.—News item about a full-scale ex- Kinne 
perimental foundry. To house foun- . Agenc 
dry, an unused factory was dismuntled at * Kirk 
Kansas City, Kansas and move ) Mah- Aome 
wah, N. J. On the non-technica! side, an fale. 
anecdote about Benjamin Frank Break- Krem 
fasts were always the same, herring from Agenc 
a big barrel in the storeroom. Always a Kuhie 
lengthy blessing by Ben’s father each morn- Agenc 
ing. Ben finally suggested one blessing to gg 
cover all — in the Fall over the whole B  Agenc 
barrel. (Moral: So with many business- * Leeds 
men, once they get their policies estab- Lindb 
lished, they are set for all time.) Agenc 
Lithiu 

Stewart Metal Minutes, Stewart Indus- 4 Agenc 


trial Furnace Div., Chicago Flexible Shaft Lithal 
Co., Jan. 1944.—Iilustrated feature article 





; ay Ma 
on “Factors in Broach Hardening. Broach a 
hardening is the most difficult of all hard- Magn, 
ening operations because of the large sec Agenc 





tions of high speed steel involved and 
the intricate design of many of the tools. 
These factors result in the setting up ‘ 
terrific hardening strains, which cause dis 
tortion and make straightening most dif- 
ficult.” 











The Houghton Line, E. F. Houghton & 
Co., Dec. 1943.—Among the technical top- 
ics are Martempering, quenching speed an 
blackening propeller blades. The | 
illustrated feature story is on the Springfield 
Armory and Garand rifle, particularly the 
historical features. 
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By Edwin F. Cone 


Magnesium 


It is reported that the Britis 


] . tan | f ‘ ] } | 
liane ga I tanks 1d it thi enabdies them 


h are using magnesium 
to increase fuel capacity. by 12 gallons, to save 9 Ibs. i 
reduce the ‘“‘tuliping’’ of bullet holes 
which interfere with self-sealing. J. C. Mathes of the 
Dow Chemical Co. also told a gathering of automotive 
engineers that the use of cast, forged and extruded mag- 
nesium parts has been completely satisfactory but that over- 
loading and impact have caused some premature failures 
where these magnesium sheets have replaced aluminum. 
Sheet magnesium was reported to have been found satis- 
factory for oil tanks, instrument panels, etc. and to permit 


weight and to 


of weight savings ranging fro ll to 26 per cent when 
~ ; : ' ‘ ‘% a ’ r te ] . 
used in surfacing aircraft ailerons, flaps, elevators and tail 


assemblies. 


Post-War Autos 


The automobiles of the post-war period will be bette 
but not fantastic, according to Delmar G. Roos, vice-presi- 
dent in charge of engineering for Willy-Overland Motors. 
Those fantastic dreams of tear-drop, rear-engine cars made 
of “super” materials with curved glass tops and plastic 
bodies belong to the next decade, in his judgment. ‘‘Plas- 
ti¢é bodies and curved glass surfaces, in their present form, 
are unsatisfactory; the bodies have none of the advantages 
of steel, while the plastic glass as now developed presents 
a dangerous handicap to the clear vision needed in driving.” 


Welding in Building Construction 


It is reported that the process of welding is finding 
wider and wider application in the field of building con- 
struction. This is evidenced by the growing number of the 
country’s larger cities which have provisions in their build- 
ing codes for the use The larger cities in- 
clude 29 of over 100,000 population and 41 of a popula- 
tion of 25,000 to 100,000. There are 28 cities of over 
25,000 population in which builders may use welding by 
special permit. 


of the process 


530 








A New Low-Alloy, High Strength Steel 


A new low-alloy high strength steel has been patented 
and introduced by the Alloys Development Co., New York. 
It is known as “Aldecor” and will be available from a 
number of producers licensed under the patent. The steel 
as produced may contain: C, 0.06 to 0.12; Mo, 0.18 to 
0.30; Cu, 0.35 to 0.55; Si, 0.45 to 0.65 and P, 0.08 
to 0.13%. Minimum yield point in 14-in. sections or Jess 
is 50,000 p.s.i. Like Corten and other similar steels it js 
used in the “as rolled” condition. Thisi s first new steel 
of this type to appear in 2 or 3 yrs. 


Steel Motor Highways 


American motorists may be zipping over steel highways 
soon after the war. ‘“Armoring of highways may be an 
offshoot of the technique employed at battlefronts in lay. 
ing down landing mats for the air force. An experimental 
section of a highway in Darien, Conn., has been laid. The 
installation, while only 48 ft. long and 22 ft. wide, is 
expected to provide the answer to the practicability of en. 
tire roads of steel grid. 


Die Castings 


Hundreds of items have been changed from s ma- 
hine products, forgings, sand castings and’ other ds 
f fabrication to the die casting process as a va- 
tion measure. The expanded use of die cast ith 
their characteristic high-speed production and low loss 
has represented huge savings in critical materials, n wer 
and machine hours — according to the chairman of the 


conservation division of the WPB. 


Airplane Propellers 


The size of modern airplane propellers is on th “ASC. 
What is claimed to be the latest 4-bladed pro} an- 
nounced by the Curtiss-Wright Corp. It is of t ow 
steel blade electric controllable type, measuring t. 8 
in. in diameter and weighing nearly 800 lbs. It ex- 


hibit at the New York Museum of Science. 


Shipments of Aluminum Castings 


In line with the new policy of the WPB of releasing 


for the use of industry data which will assist business in 
forward planning, shipments of aluminum castings reached 
a new record high of 40,844,000 Ib. in September 1943, 


an increase of more than 100% above the January 1942 
level. .-The biggest increase has been in heat-treated sand 
castings for cylinder heads and other large parts. The Sep- 
tember total was made up of 27,213,000 Ib. of sand castings, 
7,959,000 lb. of permanent mold castings, and 5,672,000 
lb. of die castings. 


More Steel Castings 


Production of steel castings has been on the increase 
in the last three years and reached a peak in 1943, says 
the WPB. In 1943 the total was 2,742,604 tons — this 
compares with 2,239,693 tons in 1942 and with 1,577,736 
tons in 1941. 
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